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2 3 SEP 198'^, 
«miiidiid vltfa • tarda* t| nvm^ eovdwiSi l«ftfii»ld a&d oUttiE«s of 
oattort mustard «nd n«<B wv %mti§T lao^ilAttd vlth 8000 l 30 
fv«»hl3r )iat«ii«d larm* of lii3L2ld&i3BUI ^^ofj^A^t ^* d«T»l8p»«!i% 
of ipoot^ knot vas ftrrt»t»d la ai l th« traatmtntt* <3roi#12i of 
planti was alto pronotad axoapt la •avdnit alonai hmmmr^ 
•avdoBt la oosblaatlaQ vltii uraai aoirdwigi laafi&oXd, aaitori 
mustard and natn aakas fUrHiar prcmot»d plant grovtii slid 
raduead fha davalopmaat of root^knot* Out of fifttin traatmants 
Sawdust vittk mustard aad natm eskas provad to ba most affsotlTa* 
liHaa saadllngs of tomato ov* Margloba vara groMH la fiald 
s o u , harbouriac hX^ populaUoa of |rl,«tH9llliai»li fcgi>»tgit< 
amandsd with ttia abo?a| aaxtcad yaduatlaa la populatica of tba 
aamatoda oaeurrad ia al l of tham« Eoirovar« haft too, growHi 
of tiia plsats vss pr<»ot*d in all tiia traataaats axsapt sairdusi 
aloaa* 
Haxkad lasraasa la total fraa plisnolay 0-dlli3rdro:Qrpliaaols 
aad amlaoasldi emtffit oeaurrad la lafastad plaats groim In 
amaadad sou as agaiast tbosa from la wiamsadad aad aamatoda 
fraa soi l . 2ha f^^aaey aad populatlsa of saproUa ftetfi la 
so i l laoroasad la all tha traatmsats itarrlac savinst* fiairavar« 
thara vas aorrospoadlag daezaasa la fratusaar sad pspalatloa 
of paras Itia f^g l la al l tha traatmsats. 
aai tardy n««n| tt«h\iA| groon^ut «a4 mlxiiif tki«« vltto soi l liad 
•A «dY«xf# •tf«ot m root*>kn»t duftlfj i^Mat la amtoelAVid SdU. 
as v«XX on j ^ ^yftf>iai|a la fl«Id ioil* 3h» latter a«dit 9f 
applleatlon proirtd to l>a mora tffaetlTa* Out of tim oUtalcas 
taatad itli^att grovth waM obsarrad la aaaa aaka* 
Boot*kaot iadax la plaatt laooolatad witb 1000 t, S> 
larv^ aa of ^ fnaoay i^tf^  aad tba popalatloa of J|» fiifiUliat 
W9f foditoad i&an plaata «oxo gFOvn la ooiX traatad vilh 
aamatieidas vis«, Foradaa 3(}| Rogor 9a aad Shoait K>a» Howairoy, 
pXaat frotfUi vas aot pronotad pvaooaablor teeauio ttia dooos 
onplqjrad i#ara aoaaiiiat oa higftas* aida« 
Sba traata«itt i^asa ioodllagi raiiod twom aaadl^  traatad 
with diffaraat oiXoakaSy vhaa laooolatod with aoOO jt 30 iarfma 
<'^  ^  ^ffi^fnl,^t or grova la aatarally laDittad flald ooU 
harboariag h l ^ popaXatloa of X» i^|?^alaaf| pravtatad Iba 
daTalopoant of root-kaot la fOmtr aad rodaatloa la pifv^tlaa 
of tylaaehidn apaalallr 1> tiTillfflitii ^ ttia Xattar* 
Za lihichaTtr traataaata oUaidkao kiaira taaa asad a aaxkad 
iaoraasa la total ffaa phaaoUi O d^Dt/drejQppliMiola aad 
aalaoaalds eoataat oaearrad la lalOattd plaati ai agalait Hioaa 
growa la luuHatadad aad aoaatoda fraa a all* Slailarl7» tliaia 
vat aa iaeraasa la tratmaar aad papolatloa of aayroMLo Augl 
aad datraaia la fra^tacjr aad popalatioA of parailtla fuagl. 
3 
In pl«&ti growi in toi l tr«attd vitb n«nAtieid«t| en 
t2i« oth«r handf no iaef«at« ia total !>•• piiinQl*^ O d^ibjrdroiar* 
ph«ioi« and aiai&Oftoidseciatt&t ooourrod* Fiistbay yliisotphax* 
myooCLorA wa» eoa8id»ra^ ir«dae«d* 
aoots of saedlings raisad tram s«0d» tz^attd v i ^ 
difl^rent olleskas or nomatioidaa faUad to attract Xmm» 
ot ||» ^qogaitay hoiraiperi larva* panatyatad in untraatad 
ooatrol* 
Ihe larvaa of |^ 4neffg^ j,t^ y whan trans £l»rrad to enltura 
filtaratas of ftmgl vis , , AlttmftgJA &V»Jlg2Xftf JiffPliriUllll 
Um9Sm and 1» Xlf^^ WW IcUlad. Caltiir© fUtaratea alao 
radiicad tha larval hatch of H, l^ mmi^ Hr ^1^ of aix Smgl 
taatad, 1» xJtXlilS. vaa most affeetiva pyaaoaably tha aultora 
flltarata had highar amount of total fraa phanola^ O^dihydroay-
phanoK and minoaelda* 
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1 
fflWffffgaffl mu Mam 9f humhmM 
^Ithoa^ tlie ia^ortanc* of soiae plm% parayiitle nwaatodts 
va0 f«eogait«d in ttio midiSle of tfoo 10^ «@itux7 (B«xkl*7, 3dSS| 
Eiihiii aS67| S^a^t | 1839)} bovevery the lfflpoj»taaoe of othe; 
aematodts ap^olallir eetoparasitle aff a eaiiiaX ag«at of a 
varidl^ of e9C|>s was taalisad oaHy after tba Ilnd world Var 
(Chrittia and Parrel 1961) • Haraatodaa iria*| root-knot a«Batoday 
ejrat nflsaatoda and tnrrowiag iiamatoda ate» ara davaatatlxigi 
liowairari laajoritar of tiiaa ara dabUiUtlagy tha latar aXao 
baooaa davaatatlng Khan thajr ftsrs eaoi^ lax with othar to i l 
Biaraorcanlaas (Pitdiary 3963| PovaU, 3063, 397 D« 
Hia lltaratoia partaialng to loaaaa eaiiaad HQT plant 
para^itla aaaatodas haTa tein vaportad (Calnuiy ]9S5| HutdiintoB 
t i I I M 39«Xf S^lor, 39«7t ^''uthar md ^mml^ 3964$ nua Btzkiia 
and Saahadrl, 3970} ?«Xteos*r tJI AIM 3971 and HaaXd, 3978} • 
fha loaaat aantlonad atoova liava baan aaaaiarad in tamt of 
aataal daaaga ttia nanatodaa aauaa m ditt§rmt aropa in 
dlffaxont raglona of tba varld. %ata aatinata* do not giva 
trua platiira of tha total aaonoala iaportanaa of tha ditaaaa 
aaoaad br niaatodaa ainaa ttfj do not inalnda tha aaqsanditura 
iaaurrod to ptavant tiM* 
2 
!)a7i&$ m« last d»ea4« ox* to, ftgrieultovt in India hai 
i)««oia« mora intaoaive, tfoavafosai i t la al l tba mv naeataaxy 
to davlDa ofmtrol aaafuyaa* liina doing ao^ «• iiaixi to talca 
JUdto eaoaideratim ttie llaitation of our fiamara lAto unfortimataXy 
t^ and Xmrga ave not hig^y ednoatad* 
Hiatorloallr namat^aa ava ooatrollad I37 any of tlia 
folXowiog mal^ odai 
(a) Raaistant varletlas 
(b) Hamatloldaa 
(0} Crop*rotation 
(d) I»aiid fflanagaffiant praeticaa Inelnding organio aiQea4?imts» 
All thesa mathoda or thoir iatagratlon hava ps*ovad to ba 
hlglxly auocaaafui* me parasotars ai^ Xoyad for auoeaaal^ 
ooatrol ara (a) Incraa^a la yield and (e) deereasa in popuIatiaQ 
to aeonoi&ie Hirtahold iavaXa at ttie time of hanraat of the 
er<^* 
She ideal mettiod of eontrol for aay paat or pathogen 
ia by breading varietiea reaiatant to the peat or pathog«n 
(Boward, 19S9| f^ UIiaoa^ 1908 and Moor, 3969} • Ihus far, a 
fev nematode reaiatant varietiea haie been bred in India 
(Hnaaalni and Sefhadri« 3976f Varaai 1978)* 
Haaatieidei baira bean aneeeaaftiily asq^ Ioyed for tHe 
oQQtroI of plant paraaitie nanatodea« &eir tise ia govezned 
by aoil tn>e (Feaehey» ]970» rm aeikiw and Hoitf tra, 2979) and 
«tte aoat retam ratio mder Indian eonditiana are not very 
3 
Crop^rotatlon for tti«i eoatirol of noraatod t^ has hvm utod 
suoossslttUy la ts^^oratt twgloiis spoelaUy Jn U«K« (Oostsnlsrlidc 
ASAl»f 398^ 1 BroMi, 30d3| Hetsebery 3^4 and IQiaa ftliAiiy 3d76)» 
Hovofa?, m« dasltad rotat^ .Qn of OTO^ S in e^rtaln i^ agloui of 
X&dla is &ot aee«|> table to tlia famays* 
SatisIketox^r oontrol of plant payasitie a«&atoa«s lias 
Daaa obtained figr aasntding lbs soil vit2t ori^nie oattar (tiinlOrd 
ilAL»i 3938f idbmoxkf ld62| Patri^ and foassouni 3d6$| Khan| 
Ba^i Sin^ and Sitaraiaaialii 3970t Sayra, B7l | HiUar, 1976 
and tarjant 1077) • Out of Chassi oilaakas have giiran ooosistanV 
If satisfiaetorjr eontrol on aonnal as vail as on perennial erops* 
Oilei^es remain effeetive for eonsiderablT' long tiae (Lear, 
29S9f Singly 396S| Shan ftl AJUI 19e6y 3d73t 3074f Sini^ and 
Sitarsaaii^y I970| I97lt 2973)* In addition to ISiiS| the^ also 
protest the plants against the ravages of inseet pests and 
fungal pathogens (Asan, 397S md Ketkar, B76), 
Atteapts have, theiefore, heen amde In ttie present 
studies to stadar the foUovlagi 
l« Sffiet of savdnst, urea, aovdung, leafhold, aastor, 
nastard snd neen eifces and nijctofe of savdnst vit i 
above amndBsnti on • 
(a) grovth of tone to and develcpnent of root-knot eansed 
4 
(l») ^aQg«t in total iW9 phmQlMf (Ui3iihyd3pQxyphm9lB 
•nd aatiAOaoldiii 
(e) diang«9 in I^qit9ii«r and ppptiUtittt of 0^7oble sad 
paratitie tim$k in l^« thUoaphev of Infeottd plants* 
S« Effeet of above aza^dtaenta (m 
<a} grotfth of toinato end popalatlan of plant para9ltio 
ncmatodet ulien saodlings mi!9 grovn In nattiralXy 
infaatad fiald 8oU{ 
(b) ohangaa la total f^ rae pbcaiolS| O»dl2i7droiq^^ola 
and amlnoacid* In plantff 
< e) diangaa In fM<|u«n<^ and populaticii of si^?obla 
and paradltio llmgl la tha xhiaoaphere of Infected 
plan tin 
3* £f£^et of QOda of i$>plioatiQa of oileakas and 
n^atieidai via* 9 mixing with aoi l or aorf^ea 
appliestion on 
(a) growth of tomato and rooVlmot daialopmant} 
(b) ebangaa In total firaa pbanoUi 0»dlli3r(i79]Qrpbinola 
and aalnoaeida in planttf 
(a) ebangaa in fra^uanoF and population of aaprobia 
and paratitio fttngi in tha zliiaoaphara of infaotad 
plants* 
4 , BffiiQt of mixing and aurfaoa i^plieation of oilaakat 
and namatieidat on 
5 
(a) grovth of tomato sad popmatioii of plant paraaltie 
nmatodas idiea atadlliiK^ v«3» grovn Sn natoralXr 
isiftstad field aoil | 
(b) fliiaiigat In amount of total froo phonolti Oudihjdrosy-
phenola and aainoaoida in plants | 
(o) obanfaa In l^quaney and pci{>ulatiaa of 8apro2>lo and 
paraiitio Itinfi in tbo zbiaoaphexw of inftettd plants* 
5» Effect of treating tbo saeda villi oileakas and 
ncsiatioides on 
(a> grovtii of tomato ^ d developmant of root-knot oaixsod 
<b) (tangos in total tm^ phenols, O^diliydroaTphetiold 
and aminoaoids in plants | 
(o) ohangos In Areqoanosr and pcqpulatloQ of aaprobio and 
paraaitle fttngi In tha zhiaospliefa of Infsetsd plants* 
6» Wtt9^t of traatlng tha aaeda vlih oiloakas and 
nanatieidas m 
(a) ffovm et toffiate and population of plant parasitio 
nanatodas whan saadlings ^99% gromi in naturall/ 
infastad fiald soUf 
(b) «iiang«a in aaoont of total f^ «a phanols, a.dib3rdr(aQr* 
phtnols and aMinoaeids in plantsf 
(0) ehangas In firaqusnay and population of aaprobia and 
parasitia fungi In tha jchisoaphara of infaotsd plants. 
7* MOYaaant of larvaa of ^ inftomita on vatar agar at 
G 
in£la«iio«(l W tb« fv^ aXIngt raised trm Hho s««49 
treated vith diffexvnt oll«ak«» md iiiaftUoiii** 
3. Bffeet of eoltart fUtftratss of Alttiafty^i llMllfiftUf 
stortalitir and larval h&USx ot |U ,|ff«9ffiita> 
7 
8 * asvxEtf OF jatmAmm 
hint^v^ .fit Aimt CB33) p7C»9id6(l eTid«aoe for the first 
tiod Ibat aiB i^ding the soil witii popped piii«*applo leavvi 
eoDld be m%d for satis l^etofy ooatrol of 700t»knot neoatod** 
Since tt&en eomiiderable aisoant of iror^  has l>tm done* Several 
reviews oa ttie roie of orgiknio laaendmexits for ihe omtroi of 
nei&atodas have appsared in racent jrears* Organic matter has 
heea used in i^rious fon&s* 3he literatora pertaining to role 
Of eaoh of them is rsvieved heloir* 
l*2» piieakfft i,ear ilBGQ) raported that the pC|>Qlati(m of 
^ttto,^ggft gat1lttift4«Bfl^ , wollenvehert 3023 and E. siiha<*t^ t^ ii 
Sohmidtf 3071 lias reduesd la soil emeodsd with oaator pomaea. 
Sioilar resiats were obtained br Hiller and faylor (3970) against 
i# t^ ^^aaa Iiav&s & Lavos^  ]0fi4. Castor pooaea also deeraased 
the poptaation of Tyient^nlas seai^^yi^i^^ Cobb, 3913 and 
UMSMASUBBUL 'PP* . She effieaejr of eastor pomaee was ssore in pot 
tests than In the field tests (Mtnkan, 296S| Mardcan and Hinteeri 
2d62| Hankaui 3963) • 
3^S^ (3965, 3969) reported that In pot eiperiaients 
^aranj a^e (eauMilA JiiftKA i»«it.) redueed the root-knot 
develspsAnt on toaato bgr aboat 50 and 300 pereent at low and 
8 
high d08«» r«ip«eUv»Iy* Singh and Sitaramalah (3d7la) provided 
«vi^mc« thftt in additioa to kt^sRj «ak«| ot2i«r eakos vis*, 
margota iMsMSASilM iOjUfiE •Toft.), oaf tor (UaSJSUSL SSBOmJUL 
l.imi,)y peanut (igjfitoL ftyp<^gitft hijm,)^ smstard (H^filAsA 
4t;p^^^ hismm) f aahna (t^ adh^ oa In^ jf^ p^  Qael*} and Xlsaaad (lilQluii 
agitatiasiffiam Llnn )^ affaetively controlled root*knot infection 
on dsra and toniato* 
Mending tbe soil vitit different oilcakes resulted in 
reduction in root»Imot development on tomato, eggplant, okrai 
(^Uliy tobacco, paddy, aoong, i^eat and cotton (Oosvami and 
Svart: ,^ 3971| Srivastava &£ aiUt 3971} Qowda, li^2{ Mammal, 397g{ 
PiUai and OeSai, 1976| Hiataagar fii aJU t B78| Slrivedi A^ AiU, 
1978| I4athur and Prasad, 397d| Mishra and Prasad, 1073$ Gour 
and Prasad, 3970$ Mishra and Prasad, 3074$ Heddy and Setty, 
3976)* 
Oilcakes proved equally effective in controlling other 
neisatodes such as aarttllfift9riiynfl&«y •PPM BffllgaifttoUff •PPM 
Hf^inotyitnihiis snti.y and & ymlrfffrati Itinford & Oliveira, 3940 
(Khan MXaX^t ^ ^ 1 ^<^ w<^  Sazena, 3968| Khan, 2969) Saxena 
Si ALf 397D« Oileakes were e^ally effective on perennial 
crops (Khan, 3969) Khan A^AI^I ^^^$ ^^3f 3974a) Alam and 
Khan, 3974) Alas, 3976)• Further the efficacy of oilcakes was 
not restricted to eowMreially available cakes, but to cakes 
froB which oil has been coo^jletely removed by aeans of organic 
solvents (KhanAlli;Uf 3966)• 
9 
^ • n Ai iJi^  C 3974b) I iaiil« looking for ofiitotlYo 
prlaoiplo* of oiorn oidco obforvoA that bittor p7inel|>I«t of 
no«a Tis«f ifiobidin and IQiiOEtiaoiio woxo hl^ tUor toxio to 
ftomatodo** BeeontXjr Bgtmjobl and Afolaml (B75) obiarvad 
that wator solublo oxtraots of naem loa-vat vara toacie to 
P»M v^^ «|B«hiig byadiimyiia (GoAfpay. 20S9) Fillp« & Sdiu, Sta&^ t 
1941 on sialaa* 
1«3* IIAIJBJI BoQ^fioial aflteets of m^ Oa of ttmgaut» aoybamii 
eofn, alfalfa md eom iiiha!i Saeorporated in soil have }mm found 
to ba aflbetiira against root-kaot nematode and Pgatyimtthnif 
Mmiams. (cobb, BI7) , Faip. & schn. st^, IMII (om, jpsst 
^"^ •^1^ tliaiUt 1967| Mallear and @peeht| 3967| Soaarlln «nd 
Siaarti 1069)« Mallear (1969) ftxrthar obiarvad that aojrbaan naal 
vaa affaetlva In non^atariliaad soi l and not in attrilisad to i l 
indiaating that mierobial dagradation of maal vaa aaaantial 
for auppratalGo of naoatodaa* Svsa maalf of aniaal origin aueh 
•9 boaamaal and honuMal redatad tha population of JgfcLttMilSBtottfltUlfc 
bfisiaaa aiddiaai. 1961 on knoUkhol (Alan £&«!», 1977)* 
l*^* ffaJi^a^Qaai toaadiag tha t o n in tbe fom of aavdntt 
obtained l^ ron a Yarie^ of plantt aupprattad tha poptilation of 
E» |^ H*"*T E» Pff**^ *flilltff AnA root»knot neaatoda < Millar and 
Edginton 19621 HUlar «id Wihi^eia, 1966} HUlar tifll,»i 196B| 
Singh and Sitara»aiah| 196? and Srivastava ft! il^y 1971)• 
Addition of ehitin and aallulaea to ttia eoil radaaod tha 
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popuXatlQix of !• Ii^flomita (KofDid & mxUf 1919} Chitvood 
1949 and S^ filtelHIflrflB^ (Mankatt m& J)a», 1969, 1974)* Slnilaap 
rasulta vw obtalntd bgr Haltk and Oartnar (1975) ^ oaint 
hardifood baxfe Hiiid) radnead tha davala^ pmant ot H, IIMUA Chitvood, 
3949 on t^nato. 
Addition of lAorganio fttrtllicaxa togattiar vlth iavd»st 
inozvaaad tba affieaagr of aavduat (Slng i^ «j^  Al^ t 1967} Singh 
and Sltaramaiabi 19€7, 19@ ,^ 197 i», 19? lb} Kizmanlt 1977 and 
Baaan^ 3977)« 1% ha» Ijaan oljaarved tbat water aoXutJlo extract 
of savdnst was tojcio to nematodes ia. isl^xs, tests (Sltaraoalahi^ r^SuY^^ 
1974 and Kirmamlf 1977) • 
3U^ « Afiiaai Maata« Barring ttie r^orts of ti&ger (1945) and 
^s& i i Al» (1969) idiera eo^ost and famsrard mennres have not 
pro?«d to be afDietive in eon trolling disaases caused W neaatodeSi 
there ara a nufflbar of pnblleatlons tihere coapost and Ikxmyard 
aanures hare proved to be bii^ly effeetiva* ippXieatioa of 
fazo^ rard aanure and eoiqpost signifioantlir eon trolled fiU 
yoatortilanaim In tonato fields (Vender Laan^  1956)* Oostenbrlak 
(i960),Hans and Wllkins. (i96l) and Hollen (1964)reported 
slfnlflcant oontrol of large number of nematodes b^r application 
of fartajrard manure. Ws. (1972) reported that by adding compost 
and fazmjrard manures large number of nematodes genera vere 
reduced in infested s o u . Sgunjobi and Larinde (1975) also 
eonflrmad ttie nenatode Inhibiting quality of Darmyard manure. 
Hunt aXil^ (1973) and Xarjan (1977) obtained beneficial #^oct 
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Signlfit«nt r«daotlaa ia popuXaUoa of 1» ••alpaaatyana 
(HaiilEau and Hlnt«ttrf 2962) aad root-knot (Buctuiia smd Pavldo^ 
1071| 1972) 1^ a^pXioatlaa of stoor and chiton Da&uro. Otolfa 
MStMLut (19® )^ olaiaod that aaaiidlzig tho soil witli pigooa 
dToppings inoreaaod ^« aiimt»er! of ncsmtophagoas fm,$U 
Baa* fleial of foots of orgaaie nitrogen in me form of 
sovago sli|(g« against a r^ariotsr of nomatodos such as ^^9Uftl,ilfl^ 
i<^giCiHaitm Ban, BS8, gygsffpftyfai gsiiJAlSL SXodgo end Goldan, 
3B64i root^knot namatode end ranilOra nasiatoda liava l»aa reported 
by Healed and Barton < 3068) | Sayre ^ A2^ i (3073} | Habicht (3976)} 
Lai and Xadav C3076)« 
1»6. I^ rytfiiroa. gtffiaat aaa aitarf i Benefiolai effects of a 
variety of dry erop residues of botanieailr tmreiated erops have 
been reported to control a variety of nematodes« &» for exaaplOi 
for the ciop.trol of root»knot nematode erep residues such as oat 
8traV| lespedesa hay^  alfalflti lucexnoi or^ard grass and Oax 
residues were employed W Johnswa (19S9, 3962, 3963| 3971, 3972)| 
i^eat straw and rise husk by Singh and Sitaraaaiah C3973)| riee 
husk and sugarcane bagasse by Sikora t l iLi (3973) | decaffeinated 
tea was^ and water hyaelnth eonpoet by R^ (3979)« 
Beeently Johnson (3974),while woi^ing with oat straw and 
leaf and stem segments of naz suggested that substanees released 
during deeoBpoeition was primarily responsible far the eentrol of 
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noy (3979) tawdA out that ••olutioa of amaonla from t«4 wuito 
inhibited hatehlng of root-knot larirao i a XUCS toit* 
R«e«Eitl3r tho uso of agreoll*! rosldue obtain«d from antlbiotie*, 
eitrio aeld produelng faotorios, ooXliiXoslo vaf to obtainod from 
paper and cibltln Industry or plat tie mtslob and ovon obareoal 
(of partielt siaa <^  44 t^tiii) or dry powdered papain and gelatin 
ha^ been reeonsended 1^ HiUer MXsXf (1073)f MUIer (2076}| 
Miller (3078) and MiUer and Me In^re (2976) for controUlng 
nematodes* 
X»7. Qyan mflnnrei tlnford and Ollveira (3937, 3938) | LinfOrd 
and Xsp (3938)t l*infi>rd JLI iJU (3938) were iix& first to report 
that the inoldenee of root-knot was redaoed by aaendlng the 
sol i with chopped plne*apple leaves* Dnddington ^ MXA (3961)} 
B&m and iiflUklns (3961) found out that green zsanurlng was 
effective in reduelng Inoldenee of disease caused by plant 
parasitic nematodes and at the same time inerea»ed the growth 
of plants* Fatel and i)esal (3964) found ^at out of five erop« 
used by ttoemi only Melilotas jyjbn Deer* and Soyohmtt vuigare Pexe, 
reduced ^e population of root-knot nematodes* 
^ere are other reports as well, idiexe the applieatlon of live 
or decomposed leaves of a variety of plants such ae Pa^^g i^a gXMiObk 
Vent*, gTOtfftarii imiSMik hixm.^ AiiairiflfaU ioOija <russ*, 
SMSJtiA mMJk^93fhh.^ S^ j?fla44»l>14ff Haves*, itfJ^ iBJUi ifiaItASl& 
poir. , fifary|«ttfa«M *PPM J2Aliue&'pp«f Jutiii.spp«« Ultm^ 
cyotejayia sfiaiitAbiiis Roth*, marigold, Kentucky bluegrass and 
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cmvillSlQfWT hur* M«Q »iiee«t»itilljr maploywA tor th« ^oatrol 
of •••earaX »]>«elts of root»knot nomatodo (Sin«b| 3064| |965| 
Sini^ and Sitaraniaiahy 196?^  a07a| Maakai&i 106Bf I^ al and Banaadi 
20@9$ Bamaadi 3d70« Ilaharai 2071 and Alarai 3976)* 
Baoently partly deoayad dry eoeoa pod9 and oasaava 
paeXlngs WT9 t»ad for Ihe contiwl of yyatflfflafliilffi! toatdtn>iy«i» 
attaching com (Egmjobl and LarlndOt 3976) • 
1*B* §ftgftg« una AUfi ^oder (3069) Qlasarvad t^at the 
applioation of 3090 ppm of daactposo vas provad to ba afl)ietiir« 
in oontroXIlng nasiatodas preaum&hXy tmeavtse of osjsotio affaet 
and its tffleaoy vaa anlianoad 1^ addition of Wm ppm aonotodinsi* 
Xauryi sta^nati. 
^Blending ^a aoll vith oil^ botb of plant origin audi 
as mustard oil , eoxnoil, eottomaad oi l , grotmdnnt oil and 
•oybaan oil (£riffit , 39d0| Sllantay, 3945, 304e, 3951 and 
Valkar £ i AL»9 3967} or anJaal origin audi as hydroganatad fish 
oi l (Banningar jJliyL*i 3958) ha^a ba«n found to ba aff^atiw in 
controlling a vario^ of nanatodas. 

m 
MATSBlA£iS iHD MEfSOOS 
S«I« ffiftttogf 91 It fI BllBlt mroai^oat Hi* stadi«t| 
tomato, IjIfigpirBlgm lygfBtryJibflW (I»ina.> Karst«(i»| ev. 
Marglob*! bas baea twad ai a tast plant* ^ a saadllngs 
ralaad l«7 siirfaea sterliaJag tiie am^ vtih 9&^ athanol and 
vaahad tvo or thraa tii&aa isi starlllaad d i s t i l l ad watar war* 
aoHa in autoelairad sol lt aandi oonpoat ( 3 i 3. t 1 ) ]&iztii:ra»* 
^•S* Callttfff MtMl&^Wlgmit Iac<!ga4ta« A aJagXa agpiaaa 
9t 1^ ii^ ffoai^ t^^  (Kofoid and i^itai 1029) Chitvood 3&4i9 from 
tha toots of tciaato OT. Marglot»a vaa kapt oa tiasna papar 
motmtad oa slave in aaamal tray (Sonthe^, 3970)* loaato 
aaadllnga vara inooulatad vil^ tha lanma thus obtalaad* For 
ansttring tha paritr of eiattirai tha progany of this inoetHaa 
vas ttsad throtislioitt tha atiadias* 
l a anottiar sarias of tast | fiald soU eoUaetad from 
aauliHoirar fiald infsstad with aodarata to high population 
of MiytBhfrHyntthlli tiana^Mt Siddlqi i s e i vas osad Instaad 
of autoelavad soil« 
l a aithar oasa tha aaqpariamts wv mada in 3)5 o» 
alaypots eoataining 1 kg soil* 
St a* agltfl|Jir,flUft«tBll fgliftU MI«teWllii In stadias 
daaling vith davalaiwant af |li ^caa^iita on tanato Iha 
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iiio«ul«t«d plants v«re 8ub4«ot«d to th« tr«atiB«&t8 glv«ii 
ia XabX* It In •aob tr«atin«a|: nitrogtn at tb« rat* of 
0«S g wai malntaia«<U 
mrouglioat th9 studl«i an«r a vaiti&g parlott of thraa 
vMtct, fiftvaaday old toaato aaedliags iwre tranapXaatad to 
pots Singly and tooouXated wit& aOOO t, 30 t^ asl^ Xy hatotiad 
Xarvaa of ^ f^ffifyi,3,fa^  mXess stated ottieinfl**. m© pots i#ara 
vatarad imguXarXy as and iiiieQ eonsidered aaeas saiy* 
f9T detamining ttie off set of soi l aaaadaaats la stMlaS 
deaXSag with naturaXXy In fas tad fiaXd soiX harbouring modarata 
to hX|^  popuXatloa of 1^ 1«a<^ <?|f7iYH^^  l^ gj^ flflfttl tha traatmaats 
as givaa ia fahXa 1 V9t9 tasad* Prior to transpXantation of 
saadXings ^ a popoXatioa of 1» ^aa^ig^ and other tyXa&<^ idS 
vas datamlttad* 
Biparimaata vara tarmiaatad 60 days aftar InoouXatlng 
tha SaadXings, Orowth of pXants vaS dataxmlaad hy maasuriag 
tha root and shoot Xangth and frash and dir vaight of roots 
and shoots« 
Stsaarding (35»64) and Oooday's (1963) tat^miquas \fT9 
«apXQ3rad for ootmting tha noabar of Xarvaa that antarad tha 
roots and niabar of aatura fwaXaS ia roots raspaativaXy* 
Xha root knot indax vas ratad as undar ( Khan l i At»» 19?X>i 
IB 
Iftbl« %^ Effect of dlff^rtnt organle foa^ acteeota, 
S«|}o» SvoatmeQts Mount mixed 




















Leafinold of neem (Mft^lrfilifSkM lAflAfi^  Jv@sJ . 
Caator cake (a^eJLi^ig ^oeffii^ l;^ ^ ltina«) 
Mtistard cake (§i:mn,^^!& smmAtsM. hSm^} 
H«a9i aakfi ^ MiadlCftjS ,^|a indioa Juaa.) 
Savdust -*• 0rea 
Sawdust '•• Cowdung 
Savduat • leallBOld 
Savduat • caator cake 
Sairduat -»• muatard cake 






















0 • Ho root^knot gallsy 
1 • F«v gall* I 
2 « Liji^t gallAf 
3 « Hodarat« galls | ana 
4 • El|^ gall8« 
F0r itolatitm of neoatodas t&e soil I^ OIQ aadi traatmaat 
vas mixed t&oroui^ly end a sub^aample of 200 g soil vas 
I»rooassad W oslag OostmlHriiik alcitriator followsd I17 Baanaan 
f^omel (Soatha^i 3970)* Haraatoda suspaasion V^m obtalnad 
yas tranafapirad to a ootmtiag d$sii« Sha numlyar of neaatodas 
baloagiag to diffarent go&ara wara oouatad and populatioa nas 
ealotilatad la i k g of soi l , 
Pfa«lffl» ana aateff M%m Boots drlad at ^ t. S«C 
vaire ground and than passed throng 60 mesh* For astSaation 
of total firea phenols the technique of Biehn t i AU t (396B) 
hr using Foiin Cioealteau reagent (Bray* and 3horpef 3954}| 
for 0»dih]rdrO3qr phenols the teehnique of Johnson and Sehaal 
(1952) 1^ using AmoifS reagent| and for anlno aeids IQT using 
modified ninhydrin reagent (Hoore and Stein^ 3954} iiere 
enploared* 
2,5 rmsilt BffBttftU^nt For isolation of ftoigi from the 
rhiaosphere te^mique of Pazkinson ( 3957} as modified bgr iChan 
and Siddiqui < 3962} vas aB^ logred* me petriplates vers 
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Incubated at 27»28»C and examinad aftar cna vaek. 13X9 
fraqaeney of ftngi haa baen aaqjtiraavad aa imdart 
HuBbar Of plataa containing a 
particular ftmgua 
Fraquancy °""" ' "• "  • ' ' ^ ^^ 
tQtsHk ntMber of pJLataS ponrad 
Iha popttXatlon waa datenalaad b^r counting tha number of 
QOlonias dairoloped in eXl plataa and transferring tbia 
figure to ^Q number of colonies defeXoped in one graa of 
soil» 
determining the efficaey of olleakas and nematieidaai tbe 
autoclavad aoiX and naturally infested field aoil ttom 
eauliflover field haying moderate to higli populaticn of 
Jl* ^yaaeieaa contained in clay pots were aaawided with castor 
iU&iSSt^S3mmM,^^^*>f auatard {SSMStMJkSM, umsmMlU, l'iPn>)» 
neem (|tfa^iraehta iQdlfiA Ju88«)| aahua (EuStUttUI ifijUfift (Mel*) 
and groundnut (^aahia hmaoga^ ^ Linn*) eakea at the rate of 
1 g nitrogen per kg of aoil and Furaden (gyd»dihydro»2| 
B»dimeth7l*7«bensofuraBjrl sethyl earbamate)| Eogor (0|0* 
diaetti3rl.«&»<N*methyl»«arbaajrl) photphorodithoate) and ahinet 
(0,0*diethyl S.( ethylttiio) methyl phoephoro di thioate) at 
the rate of 3, 2 and 1 g per kg of aoil respeetiTOly were 
either mixed in to i l or vere spread over the aurfaee of soil . 
19 
Hoittur* l%yr9X va» k«pt eonstant la all the tr«ftti&«att, 
kt%9T » vAlting porlod of 21 dar't fiftwiadar old 
•••dlings of t«9t plant vara transplaatad to pota ocntalntng 
either autoelavad aoU or field soi l atibjootod to traataoata 
at giran mbov9m In the former case aeedliags ware Inootilated 
with 3000 t. 10 freshly hatohed lar«»e of |i^  ,^ Q<yi^ i.t§ Inatend 
of aooo larvae as atated earlier* 
^9»9 studies the castor, m\3Stard» nmuf mahuai srotmdnut 
oiloalsces and Puradaa 36, Eogor SQ^ fmkSk 100 n^a&tieides were 
v»9d0 1 g Of e&dtk oilealce waa mixed witti 6 jsl of neutral gtm 
to whl^ later, 20 g seed? of tomato QV* Mar globe were added* 
liesiatieides ( 0»1 g ) and seeds at the rate given above were 
aixed with gum* 
In anotlier set of experiment oiloakes (at l^e rate 
of 8g/20g seeds) and namatieides (at the rate of o»8g/10g 
aeeds) were tised* Bucik treated seeds were spread over a 
glass plate for air drying at roon tumperattire, tlhtreated 
seeds and seeds to which tale was added Instead of oilcakes 
and neaatieides serged as eontrol* 
%e treated seeds were sown in autoelaved soil , She 
seedlings thus obtained were either transfsrred to autoelaved 
soi l or field soil having high pc^ulaticn of ^ byassieae. 
In the former the seedlings were inoculated witii 2000 t, 30 
freshly hatched larvae of ]i» iaaognitf^ 
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AS Indicated la 2*7 ¥«r« alXovtd to gemlnats tot » vMk la 
petripXatts ooQtaining 1^ imttr agar* X«a flr««hl7 hatdnad 
larvM df lU ^^Qgp t^fa v#re trans f«rMA OQ agar aaar tha roots 
at a distanee Qf about 0«5 cm* Sie nwabar of larvae that 
pmotratad into the rootd was eoonted* 
mi%9im. M.XmhM%\MWmMn%i ^or adiievlag ihe 
ab09e« oat ot £i fOQgl Isolatad fpom tha ztiiaosphere of 
tomato, «ix fungi vis;*, igtfflllMrAa ft.pRtoU» MsmsWk3SL tiMs&, 
and Xi Jd^xliS. vara groim in C!$apa&*s XiQUid medium* Cultures 
thm, filtered vitb the help of l^iatman filter paper Ho* i . 
Chemical analysis with respect to the emount of total free 
phenols I O^dihydroxy phenols and amino aeidfr was detessMed* 
Ttte culture fliterates were then diluted W 12sing distilled 
water* 
Five dilutions via., S, 3/2, S/30, s/JDO and S/1000 were 
prepared. About 200 freshly hatched larvae of ^ tegtfflAU 
were transferred to 20 ml of each of the above solutions 
contained In 40 am petri dishes (M.sm j i AL«»f 2973). After 12, 
24 and 48 hours the nmber of nenatode larvae that had 
immobiliJied were counted and percent aortal ity was deteralned* 
She Imaobilised larvae were again placed in water to ascertain 
their nortality* 
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For d«t«rai&iag otBauifttivft larvae hatcb« 5 a'trarag* 
• lead agg^assas ot |l» lt^ aoa;nita vara traosfdrrad to 10 al 
of tha •olutiona oontaipad in patri di«has* 4ftar 5 da^ 
tha nomber of larvaa hat^ad va» eo«a%ad* Hatdilsg and 
mortality* in dlstillad vatar sarvad as ecmtroU 




I t is Qlear from mbl.e S sacid Figi« 3^6 mat «he& 3J5 day 
old 9««(lllag9 of tomato v«i^ allowtd to grow In soiX amendtd 
vltli 8ay<|i»ity HFeai eovAimgi XsaHaoXdt eajitor oalcei mustard 
eak6i aeem eaka aXoae and aavdnat vilii uroai savdiuit vltb 
eovdtmgi Savdoftt with XaaDaoXd, flwdaat vim eastor ^ak%^ 
eavdust ifitb masta:rd oake aad savdust witii neem oalca and 
iaoeiiXated with E)00 t. 10 Xarvae of H^  ^ncoi^ita tba totaX drr 
woiglit of the piaats waa 4,0» 7»S, 6»6, 7#X, 7»7, 8,6, 8,9, 
7.9» 7»8y 8,X« 8*8, 9*X and 9*4 g x>^paetivaX3r as against 5.^ 
and 3«7 g in tmlnoooXatad and inoouXatad pXants grown In 
nnamoadad soiX, 
In aXX the traatmenti exc^t those vhera sawdust was 
addsd an Inoreasa in gzovtb was signifieant as i f savdnst 
aXona vas toxief hovavsrf itotn sawdost was mixad with ttraa, 
eovdungi XaafiaoXd and oiXeakas of esstor^ mustard and naaa 
tha iXX afloat of sawdust was nitigatad rasoXting In taproTad 
growth, 
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Fig. 3^1 Etiwt of Inoetaatlng ttf ff««<illiigs vitH 8300 i, 30 
and soil «Bfsid0d ¥ith savdii»t| uraa ana nlxtnrt of 
aavdust * uraa on growth of tomato ev. Harglolw* 
Fig, s, Bfltsct Of Inoeulating ttoa a««4LSngs vltti aooo i 20 
larvaa of Milfflflffgnu IttttggaJ^ tii ^ autoolavad toi l 
and soi l aaandad vith aavdaat^ aovdnng and mixtnra 




Fitt 3« ^tfot 9t InOQitlating th« •••dllags witli aOOO t, 30 
la^rwBm of it^ itfaltgafaa tefigmlta ^ «ito«3AV«d foi l 
•ad toiX awadod with savdost, l««l)iOl.d and mlxtar* 
• f •ftvdua t • I«ftftioXd on growth ot toaato ev* HargloiM* 
Fig. 4. SfHiot Of InoeaXatlng tli« soediingf wltli 8000 t, 30 
X«rv«« of MoXoidoono laeopilta la aatooXavod tolX 
•ad 90iX •nondod vXth savdost, eastor oaleo aad aizlapo 
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Fif, S« Sfr«et of inoeulatittg th« socdllagi with 3900 % 30 
X«nrm« of ^iftldoiom^ teflfiB94li ^ «tttoe}l«T«4 toi l 
•ad soil antitd«d vitb sairdti«t| mtittard oak* and mixtart 
•f Sawdust 4* Bsastard oaks m grovm ojT t i i t i i •% Harglol^ 
Fig, i . Bffitot •IT iaoeialatiiig ttia sasdllagp wltli SDOO t. ]0 
Xarvaa of Uilfli^tltmf. JlflffltBilli ^ autoelavod soil 
and soil, msadod viHi savdosK, noon aako and nixtiiro 




ttr««« oowdtmg, lealkoldy castori muatard| nmm eak«8 nad 
•AVdust vith iir«a, oovdtingi l«aAiioXd, oastor, mtistard and 
ii««a eakas waa 665, 1255| 308), 870| 735, 740, @95, 80S, 590, 
309, d£6, 23S and 220 per kg of so i l aA agalaat S470 in 
mitraatad and laoculatad plant* ( labia 2 )* 
l!ia mmMr of Xarvaa par g of root in eorrotpfinding 
traalmanta vat 20, 35, 2S, 16, 35, 0, 0, 3^, 16, 30, 0, 0 
and 0 raspootliraly as against 65 in untreatad and inoeulatad 
plants ( Xalilo 2 )* 
%a dovtlopnant of matiiro famalas par g of root in 
abova traatraants was 4, 10^ 7, 4 , 0, 0, 0, 3 , 4 , 2, 0, 0 and 
0 raspaetiToIjr as against SO in untroatad and inoenlatad 
plants ( Zabla 2 ) • 
mm root»tcnot ind«3c in tlia corrosponding troatmants 
W9M 0*67, 2*00, 1«33, 1*33, 1«00, 0«67, 0*67, 1*00, 1«00, 
0»67, 0*33, 0*00, and 0*00 as against 4*00 in iintraatad and 
inoeulatad plants ( 7abla 2 and l'i«i. 7-12 ) • 
In a l l ttes troatmants thara had boon oonsldarablo 
roduetion in ttio larvaa Isolatad from the so i l and roots, 
Fnrttior fsmalas failed to da^slc^ in traatmants of eastor, 
mustard and nmm eakas and sawdust w i ^ oUeakas of eastor, 
mustard and naem* Sirailarljr, the dofalopmant of root*knot 
was totally sii^prassad vtian sawdust was nlxad wilfti mustard 
and naeiB oakas. 
ft§» 7* Iffiiot 9t laoealating tito •••<lliAg« vim aoOO t. 3d 
larvft* of Htliillffffrat Ja^^gftit* M autoeXavvd soil 
Mid to i l iMiii4«d vilh trnvtwit, ttr«a and aixtara 9f 
favd»ft 4^  Qi>aa m ^ml9pamkt of root-Imot «i tinato 
•Yb Hargloba. 
Fig« 8« ^faot af Inoeulatitif Hia •••dllafi vlth SKKK) t. 30 
iavi^ M ^t lUU^MMmtL **^«ftit^ la atitoaXavad tol l 
tmi. to i l aaendad vitli aawdtisti eowdung and mix tort 
af aavduat * oovdn&g am dawlopmant of root-knot «a 




Fig. 9. BfHiet of iaoeuXatlng «h« i««4Iins9 vitb 9300 t. 1ii> 
IATVM 9t ItalkiUillSi. I^^fnir^ ^ «tttoelAV«4 iol]. 
•&d sou MW&d«d vltli •Avdttfti Itafiield mA alxtnfo 
of OftviHit 4' loafi&oXd on dovoXopmont of reoVknot mk 
tOBoto ov« MargXobo* 
9l§» 30« Effoet of laoeiiXfttlng tho ooodllagt vllit 9900 t. 3D 
XamPfto of SiiliJuiigiBA «^«*y^ *r% ^ ODtooX&vod sou 
«&d soiX anwadod wl^ Sawdasti osstor oako sad alxtaro 
of s«vd»st • OSS tor oi&o m dovoXai»ffi«nt of root»imo% 




?iS* 11» U»9t of inoetil&ilai the s««dXliifS with SDOO t. 30 
•Qd »oiX fiifflindod idtti sawdust, mustard oako and aiactiiM 
of sawdust #> i&ustard oaks en doiralopaant of root^kaot 
Ott tMiato «•• Marglote* 
7ic« lis* KflHet of Inoculating tho soodXIngs with SOOO t. 2D 
iarvaa of MtJLffaiflfisyiig lAfttffi^lt ^ autooiairod so i l 
•ad foSl affiondisd witH sawdtuit, naoia eaka and aixtuxo 
of sawdust • naom oaks on davolopaont of root»kiiot oa 





3h« affioimt of total ft99 phenols in plants grown In 
•o i l amended with s«vdti9t| tums^ oovdung, Xoafinoldy oaator 
oalCQi mtistard eakey ni^ m eske and aavdost vlth urta^ oowdimg 
l^ ialhtoXdf oastor^ mustard an4, n^em oak«i vaa 0«SX, 0*SI?f 0«ed| 
0^89| 0*30^ 0*34, 0«36| 0«30» 0«29, 0*31^ 0*d9| 0«4S and 0«43 mg 
par 300 mg of sample raspaetlvaly as against 0*82 end 0«26 mg 
In untraatad tmlnoetalatad and Inooulatad plants ( Tatila 3 }« 
She amount of Oudih^ droxar phenols In plants grown In 
oorraspondlng traatments vas 0*024| 0*O37| O*O10| O*O20y 0*022| 
0«02Dy 0«024| 0«021y 0*D2a» 0«0E3| 0«028| 0,0S7 and 0*030 mg 
per 100 mg seesple respectively as against 0#037 and 0*020 mg 
in untreated uninooulated and inoculated plants ( liable 3 )• 
3h9 amount of amino acids in corresponding treatments 
vas 0*36, 0*3l| 0*30, 0«32| 0*41| 0*47t 0*44, 0*d8| 0«37« 
0*4X| 0*40, 0*44 and 0*47 ng per £30 mg sample respeetivelr 
as against 0*87 and 0*30 mg In untreated uninooulated and 
inoculated plants ( TahLa 3 ) , 
From the data given above i t appears that Inoculation 
of plants with root*knot larvae results In an inerease In 
amount of total free phenols, o^ dlhjrdroaor phtnols and amino 
acids* Sawdust and oilcakes of castor, mustard and neem had 
hii^er amount of phenolies and amino acids} however, when 
32 
Xablft 3* Effect of Inoculating tht soodllngs of tomato 
Cv. Margiob« with a* jyBB,9ffl4U <» cshango* to 
total frea phtaola. 0-dlhydro3Qr phenolt and 
amino acids eontanlt la plants grown in aoU 









Mustard c ^ a 
Heam oaka 
Sawdust 4- uraa 
Sawdust • eowdung 
Sawdust • laafinold 
Sawdust -•' castor eaka 
Sawdust * mustard csico 
Sawdust • naam caka 
X.,3.D, ( at 6i laval ) 
































































Each value is an average of 3 replicates, 
33 
savduft va* mixed with tb«se oUeak«s the amoimt further 
inereaied* 
I t i t evident tt<m Ibble 4 that in aiX a4 ftmgi viA*^ 
li&Ailia 8pp*« ilfitotemQ»B9r,4,w affdvaify»»i Mssu: ^PPM 
£2£3aU& fiiU» f^eAj^ a^eiMft al^ ffiL «»d X y.m,9gm wt% iaolated 
from fiiisosphere of tomato* Out of them the i^ equenoy of 
iftlltffiniMlA ftlBlrfl93Lfi vaff 60, 40, 50, 40, 50, 30, H>, 30, 40, 
40, 50, 30, SO and SO in untreated oontroX, treatment vlth 
urea, eowdung, leafiaoXd, aastor eake, mustard eake, neem oatce, 
sawduit v i ^ urea, aawduet with eowdung, iavdust vitii leafiaoXd, 
eavdust vit^ oaator, aavdust with mustard and savdust with 
neem eake respeetiireXy* Ihe frequene^ r of Fueayiua tpp^ vat 
90, 40, 80, 70, 70, 40, 60, 80, 10, SO, 30, 20, 10 and 30 
retpeeti?eX7| of aiXiteHlflfP^glttl n9ati.aiM wi* ^ t 0, 0, 0, 
0, 60, 30, 0, 50, 0, 0, 0, 0, 0 and 0 respeetiyeXyi of 
m^ffitWU mml vaa 70, 0, 0, 0, 20, 10, 3:), 0, 30, 0, 
20, 30, 0 and 20 reipeotlveXyj and of gflitr<ltim SSSUSLH »*» 
70, 0, 60, 50, 0, 33, 0, 30, 0, 30, 0, 0, 0 and 0 reapeetlTeXjr 
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is gi-ren la Table 4« 
I t is obTiout troa the above that t2ie f^ eqiataor of 
•apyobic Itogi vi»,t diffewnt species of mp^tiUlW^ MoSt 
•PP* and Iyjlfih9,dfiraft Um9vm il&orea»ed iihUe that of 
parasltie fungi deeressed* 
Total populaticii of ftmgi pep g of ifeiaoephere soil 
vas 1125, 725, 1650, 1550, 3325, 1775, 1050, 2000, 3576, 
1125, 1275, 1425^  1375 and 1750 in imam«ided soil , in treatments 
of savdYist, urea, eovdimg, lealtoold, eastor oake, mustard 
eake, iieem eake, sai^txst wil^ larea, sainiust with cowdisng, 
soirdtxst with leafinold, saiidust with eastor, sawdust witii 
mustard ana sawdust vitti neem oatce respeetively ( Table 4 )• 
I t appeal^ frosi above that total pcpulaticm of fungi 
inoreased in soil amecided vlth different organio amendnsnts 
ezeept In savdust alone* Although hi^er fTeciienoy values vere 
Obtained in soil amended with oilcakes; however, with oUcakes 
alone or with sawdust the frequency of saprobie fungi increased 
and that of parasitic deereased* 
3G 
3*s«i* Ogfftrtfa t f to plttftM' 
It Is el«a? fhfm %h« labio a thmt the total dX7 V9i|^t 
of pXantf grown in fitld aoU amtadod vitto sawdiastf tir«a| 
oovdungi l«afiaold| eastoy eal£«t mmtard eakoi n^m oake and 
savdisit with uraa, oovdung, laafiaoldf eaato^i aitftard and 
fi0«B eakes vaa 3«8y 6*6| 5«S| 5,2| 7*0| 6»8| 7»8» 6,2, S«8| 
6#6| 7#l, 7.1 flod 7»8 g rosp6otlT»l3r| howovar, ttoo total daey 
vai0it of plants grovn in unamendad autoolaved soi l end 
tmamatidad fiald soil vaa 6*0 and 4«l g mspaetlipslsr. 
Growth of plants was sign If lean tlr Inoraasad whan groim 
in the al>ove traatmants axoapt savdost alonof hovavarf \iim 
sawdnst vas mixad vltii uraa^  oowdung^  laaHaold and oUoakai 
of eastor, austard and naam^  tha 1X1 affeots of savdust vara 
nltigatad* 
3.2»2* p<»nlittqpi 9jr aiBilftdtf • 
3ha population of IslMflllSZlilBlfdiai, ^gysica^ at tha 
baginning of ^a aatparlaant was 4860 par Itg of infos tad flald 
soil , Xt vas Inoraasad to 5200 In untraatad eontrolf bovavari 
It vas raduoad to 1430, 2775, 1820, 1950, 1720, 1570| ]480, 
1B35, 1900| xa^i 940, 830 and 685 par kg aoU raspaetivaly 
in soil aaandad v i ^ savdost, nraa, eovdtmg, laafinold, aastor 
aaka, nustard eaka, naaa eaka and savdnst v l ^ uraa, oovdung, 
laailiold, aastor, aiistard and naaa eakas. Siailarl^r tha 
initial population of f^^ioialBus isyflj^ aio. < 1380 p%T kg soil) 
I. 
6^ 
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I 5. I: 
^£i^ • 
38 
V«i Mduetd to 565| BOOy 680| 606| S45| 670^ 620| &20f 440, 
400, 3S6, 310 and 280 per leg sol i wi»p9Ctivly in eorrttpondiiii 
trtatntintt ( XAW.* 6 )• 
Xt iippa6£» that mil tte« treatmaats had ill ott99%* m 
tyla&^idn a» tlie initial pqp^atioa of total tyleac^ida 
(7250 liar kg 8oU> wm radaead to &43JS, 4370, 3040, 3060, 27S0, 
2630, 26?0, 380&, 2115, 3020, 1630, 1370 and U60 par kg MOU 
raapaativaljr In ^arraspcnding traatsenta ( Siabla S )* 
Xt Is la tares ting to note tbat t^ and larga tiiara ma 
an Inoraasa in population of saproasoie nmatodas atoapt ^ t n 
sawdust alona or savdost vitb nraa iNia tiaad ( Xabla S }• 
3*s«3* gi«gi« In t f W ftrtfi i?lifafflfi» Q-dtoay9«y pUm^tf fln4 
Xt ifi avidant itm faU.a 6;tbat tba amount ot total 
frae pbanols In field aoU amandad with aawduat, uraa, eovdung 
laafiaold, eaator etke^ mustard oake, nasm eaka and sawdust 
with uraa, oowdung, laaHaold, oaator, mustard and naam eakas 
was 0 » ^ | 0»24, 0»24, 0*28, 0*31, 0#33, 0«38, 0»S7, 0*2B, 0*32, 
0*36, 0«40 and Q»3» mg par 200 mg sample raspaotivalr as against 
0*20 and 0«22 mg wiian plants groim in autoelaved soi l and 
untreated field soil respeatively* 
3he amount of 0.dlhydro3Qr phenols In eorraspending 
treatments was 0«0a9| 0»0t?, 0«039| 0,020, 0»02l, 0,021, 0.020, 
0,019, 0,082, 0,023, 0*026, 0,024 and 0,02B mg per 100 mg 
Sample respeetiTelr as against 0,014, ttid 0,016 mg In plants 
39 
!£ftbX« 6» Change* In total fraa ph«nol«| (UAHhy^oxy 
phanola and amino aelds in plants groim in 
field soil anended vlth different organi« 
amendm«itf# 
Xreatm^ta 
control (autooIaTed soi l ) 







Sawdnst * urea 
SOU) 
Sawdust * eovdung 
Savdiist • leafiaold 
Sawdust • eastor eake 
Savdost * mustard oake 


























































I*.S.9« ( at 5% leTol ) 0*0473 
Xi«8.D* ( at l^ level ) 0*0640 0*0049 0,0066 0*0346 0*0466 
Baoii value is an average of 3 replieates* 
40 
f roun ia sat7«ated autoeXav«d soU and untraattd tiald soi l 
( UbU 6 ) . 
3ha amomit of amino aolda la above traati&mtt vat 
O«0?| 0«S7| 0«3X| 0»30t 0«43| 0*46, 0*44, 0«35| 0«37| 0*d9| 
0»40| 0*42 and 0«44 mg per 300 &g sample ve^paGtiTaly ai 
against 0«8& and 0*26 ag in plants grown in tmtraatad 
autoelavod soi]^ and tmtreatsd field soi l ( Tkible 6 )« 
Xable 7 shovs the effaot of amending tbe field soil 
vith savdustf threat eo«rdimg| lei^fhiold| oastor eakoi mi^tard 
oakei naam oake alone ^ d sawdust in oombinatim wiHx fireai 
eovdungi lealhold» oasto^i mustard and neem oakes on t&e 
fraqnenoir a&d population of fungi in the zhisospbere of tomato* 
In total 21 Species of fungi vis*| AlttHMtfte famk^lit 
> f^rr4<!it Cfaittfliaim *pp*t CannilBhiBjiftlla xsclifiULlAlfti 
l^ jgnema^  and v^a^ oAvnahus i^poni^us vere isolated* 
Ihe f^equener of Altfiaarli tualsSiU v«« 30» 30^  40, 40t 
10, 20t 20t 0, 50, 60, 30, 20 and SO respeetively in corresponding 
treatments as against 60 in untraated soi l . Similarly tiie 
frequMiey of ji^ MnaiJL, SmmaarU Imi^ iaua^m •w^ % 
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in to i l ai&«ad«d with dlffdr«it afflandBients. Addition of 
MmtAmt with 9ileak«t of eastor^ austard and n««m fUrthtif 
7«due«d the fttQieney of thea* ftmgi ( Xabla 7 )» 
li« ft«qu«iiey of ^ iittnogiaa va» 40f 40t 80« 40^ 90| 
60, 40f 40| 70| 60| 50| €0 and 80 reapaotiToIjr in corx«spanding 
traati&enta agaioat ISO Sn isitr«at»d soil* Slxaiiarly t3i% 
fr0<pan<sy of ASBigglAli^ ff «PP«f MUfiSEt fipp»f and Rli^ llffB^ 
nigyjeana bad |}«en tsigjtt in diffexwt aman^ manta axeept Jn 
aawdtist ( 'SaW,9 7 )* 
Total pf^uXation of ftmgi In untraatad eontrol^ 1060, 
per g of 4T7 rhizoaphesfo aoiX vaa iwdaead to 660 in aoii 
where aavdt^t aJKme was uaedy hovavari Itie popnlation va$ 
inereesed to 33^, 2^0, 1476, 1660, 1676, BOO, 1260, 1^60, 
3400, I7S5, 1760 and 3700 per g of dry shisoaphere aoil azsendad 
with urea, eowdung, leaHnoldf oaator oake, mv»%at& cake, neais 
oake and aavduat with urea, oovdtmg, lea&iold, oaator, mustard 
and neem eakea* Hi^eat population of fungi vai eneounterad 
in neea eake ( Table 7 )• 
43 
3 .3^ MQd« oy i>p^i«atioii of oilflakaa and aamatieidai. 
3«s*3« qg^tt ana g9?Vte9^ atYt3ii»B»l -
Xt la el«ar f^ ron ^bX« 8 and Flg» ja that th« applleatloa 
of olletk9M Ivrttpoetive of mod* of «{>pXl«atiOD promotod plant 
growth and axrosttd root^ Icnot daTolopmant* 2h« Ary vaii^t of 
plants, iili«& eastor eakep muatard ea^ o^  naem oalsa^  aatina eaka^  
groundnut ealc«, Fnradan sa^ aogor sa and 3hSaet 100 vert mixad 
with the toi l waa 8*S, 12»4| S3*7y 9*7, 0*8^ d*S| 6*0 and 
&•& g reapootiwlor* llie drsr ii«is^t| on tho other handf with 
anrfaee appXleatioi v«a 6»7| 7#1| 0»O| 5«2, 6»0| 4«7| 5«6 
and d*S g respectl^elr a» against d. i g in txatreated nnlnoeu* 
lated and 4*3 g In tmtreated Inooulated eontrol* 
me number of larvae isolated per kg of soi l In the 
fomer treatments vafl 22$| 830» 376| 280, 860, 176^  X^ and 
140 resj>efiitlv«i7, i^lle for the latter i t vas 680, 415, 365, 
686, 323, 330, 340 and 835 reSpeotively as against 1855 In 
untreated and inoenXated eontroX. Further in both the eases 
the nmber of feeaXes per g roots and root*Imot index nnder* 
vent reduction ( Sable 8 and Fig. 33 )• 
Although, the mixing of test substanoes vith the soiX 
gave better resuXtS| hovever, effeetiire eontroX vas obtained 
even by surface appXieation. In the Xatter ease i t appear* 
that during irrigation substanees toxio to nematodes pereuXate 
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^lg» 33* nffleet of two oodas of fl^plleation of f l ^ 
dlffOToat oiloak^ «Qd ttii«e &«m&tlold«t on grovlfe 










It is <sX«&3r f^ Qia X«Lble 9 thft$ tb« omouQt of totfti 
f:r«« phenols in uaiaoeolatttd pXantaf iitoeul«te<s plants gpown 
in i]nt7«at«d soil «nd inootalated plants grown in soil mixtd 
v l ^ castor eak i^ mustard 0Bis«| n«eBi oak«| me^ tiua eak«| groonilU 
nut caka, Ftiradan SO, Rogor 5Q and mim«t 200 vas O.ai* 0*31, 
0*37, 0«42Y 0 * 3 9 | 0 * 3 2 | 0.38» 0*S7| 0«dl and 0*S3 ng per 300 mg 
sample rsspacti-rolyj of o-dihydroxy pheaoia was 0 .0B| 0«02X» 
0*026, 0*028t 0»0Z7f OmOSS^f 0»0S6, O^ OaO^  0*0a) and 0»0@X iBg 
par 300 mg sample raspaotiireljr in eorraspoiding trtatctwits. 
and of amino aoids vas 0*2&9 0*29| 0*47^ 0«51» 0*$$| 0»39| 
0*49| 0*329 ^'34 and 0*30 mg per DO mg sample respaetlvely 
In {iorrespoading treat3&ants» 
3he totaX amomt of fre« ph«iols, cmvttie other hand, 
in oorrasponding surface treatments was 0*ax, 0*31, 0*33| 
0*40| 0*38, 0*30, 0*33, O.SS, 0*28 and 0*23 mg per 200 mg 
sample respeotl^ely* Ihe oorrespcnding values for 0.dihydro3Qr 
phsnols were 0*023, 0*021« 0*024, 0*025, 0*029, 0*023, 0*026, 
0*021, 0*020 fltid 0*020 mg per 200 mg sample^ and for amino 
aeldS 0*25, 0*29, 0*43, 0*51, 0*51, 0*38, 0*41, 0*30, 0*30 
and 0*27 mg per 200 ag sample respectively' ( fahLe 9 )* 
Better control of root^knot nematode in treatments 
i^ere oilcakes vere mixed with soil is understandable as 
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phttaolieB and amino aoid eon tin tt in the totmw oaio vat 
muQH hig^ar than tha latta?* Ottt of tho fiva oileakat tastad, 
hlghait phenolie oontantt in both tha traatnanta wai in 
muitard oaka foUoyad ^ nafistf groundnnti eastor and aahna 
aakaa^  !lha plants grown in ailhar of tha two traata«ita 
vith namatloidat failad to axhihit aignifieant diffaranoas 
in phanolie eontants* 
!iha ncB&her of fungi iaoXatad in eitaier of ^a traaisaanta 
remainad the aama* l ie fungi iaoXatad vare i^tamayl^ htyni^ ol^ i 
Cl^ aAoaqogium hayba«m^ g,<»A9ti&yg4\Mi l^ fifeftlUf MftgJLW SPP*f 
Hftl^ ii^ thoafiOfittm nodaloaim^ ^ygliigfUft AlaiBfti MlifiS;&>PP*f 
Bhifontaaiii §sdJmX$ §iil9n%1m T91PU9 ^yftggttltftltftgtt «PP»f 
^3,i^od»w^^ aLiga^ rattf MSOJA aUH and mmj^m^m. OiiBrnkM, 
( liable 3D ) • 
Share vasi hoirever» maiked differences in the freqiienajr 
of different Amgi in the two treataants* Ihe f^equeney of 
a one of the fungi is given below. 
Ihe frequeney of Fnaariap app« y in untreated soil and 
soi l treated with eastor eakey nustard eake, neem eake| mahua 
eakoy groundnut eaka, Furadan 30, Roger 59 and IQiiaat pQ d^ien 
Bixed vith soil was 70, 20, 30, 30, 60, 40, 30, 30 and JD 
respeetiTely* 3he eorresponding value for 
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50 
nodmoBiany 80, 40, aO» 30, 40, 20, 0, 0 and 0 7«tpeotiv»l]r| 
for fiftUffitjqBk ftSailO* 50, 30, 09, 30, 40, 30, 80, 0 and 0 
f»p9ctUelf and for ggltrfttllB XSI^LU €0, 40, 30, 20, 40, 
20, 20, 0 and 0 rospoetlvoly. ( sabXo 30 )» 
!iho l^quenear, vitli atirfao* AppXioation of FasagfiiB 
spp*; 70, 40, aO, 10, €0, 60, 30, 30 and 0 ro8p«etiTel3r{ Of 
^,tto.%ft^fgfrim affdttXyttBf ao, a>, ^ , 30, so, 30, 20, 30 
and @0 rospeotlvolrt of Btiiao«^t^^ Ij^ bfill^  ^ i 30, 30, SO, 
40, 60t 40, 0 and 0 reaptetivaly and of MtffimWB XSikWJkj 
60, 40, 40, 60, ao, 30, 30, 40 and XO roapooUiroXr (f^bXe 30)« 
Shore «as, on tho other hand, an Inereaso In frtquanoy 
of aaprobi© p:xigi 8«oh a« apeclos of AlBtygmHif WSiSSZ -PP»» 
Igli;lli<;>4ftmft llmogWf ariSfflt^ mtfiai Itpoi^ lrgM »poelaUy in 
troatmants «^era oiXoakea vera fiapXoarod* 3ha froquaney of 
MfitoMti»ft XJ^ «p>,fflriai v«« 30, 60, 70, s o , so , 60 , ao, so and 
30 mspeotlvoXsr whm oXXoakas and nactatioidas vara mixad vlth 
aoiX* ma fraqnanoy vlth aurfaea i^pXioation va» 30, 60, 40, 
40, 40, 40, 40, 40 and 30 raapaetlTaXyt hovavar, tha Inoraaaa 
in fraquaney vas nora ihan oiXoaka* vara mlxad In aoiX aa 
eoaiparad vhan thay VTP* appXiad on aurfaea of aoiX (XahLa 30)• 
Sia popoXatlon of xhisoaphare ftingi par g aoiX vaa 
X200, 2060, 220O, 2275, 3300, 2126, 625, 876 and 625 
r99p9e%ivly In eorraapondlng traataanta, 3ha population, on 
the other hand, for the aontroX and oorraapondinc aurfaea 
traatKanta vaa xaDO, X726, 1860, 3760, 3760, 3776, 926, 1060 
51 
and 720 >>«ip«0tlr«ly ( tmVl9 IP )• 
I t is I th0rtl^r«y oaae3lttd«d f^ on thot^ itudit* that 
mixing of oiLeakes brings about considarabXo daoraaao in tho 
traquanoy ot paraaitio ftmgi aa eomparad to aurfaaa appXieation* 
Horaovar, tSia diffaranoes ara not aa mafkad aa in tvaataanta 
wtiara nanatieidaa vata laaad* ippXioatioa of olXoakaa irraa«* 
paotiva of mode of appXieation bifings about mafkad iNidiuition 
onXjr la paraaitio fungi and inoraaaa in tha fraquanor of 
aai>roblo fungi aa i f toxicity of oiXeakes va» aoi^ a on paraaitio 
fungi* Signifieant daeXlne in totaX pOpuXation of fungi in 
traatmants racoitring n«aatieidaa Xaada ona to eoneXude th«t 
they ara toxic to both paraaitio as vaXX as si^robie fungi* 
52 
I t is o3L«ar rr(»ii fal>l« XI that tixe total drjr wight 
of plants groun in autoelavad soilf in naturally infastad 
flald soil and in soil in vhioti oa8tOl^  etk^f mustard oak«| 
neasi oakoi malina eaka, groundnut eakoi Furadan Bdf Eogor 6Qt 
and Ikiimat 100 vara mixad was S*0| 4*a| 8«7| 9*0, 9*3^ S^ i8y 
7#di 4*0t 3*7 and 3*4 g raspaetiiraly* 3ha eorrasponding falues 
vara 4*4, 3*7^  7«0| 7»d| 7«8^ 4,8, 6,5, S«4, 3«5 and 2*2 g 
raspeetivaly i^an surl^ea «i»plioatiQn ot al^va traatisants vas 
ai&plqyad« 
Mixing or oiloakas gava hi^ar yiald as against surfsaea 
applioation* In both Icind of applieatien hi^ast growth was 
obsarvad In naam eaka followad ^r i&ustard| aastort groundmut 
and mahua aakas. poor growth of plants in traatmoits raeaiving 
Furadan 30, Bogor 8G and 3hlaat ]0O mar >*• dua to phytotoxie 
off act* 
aha initial populaticn of lyianohids was raduead 
IrraspactiTa of moda of applioation of oiloakas and naaatieidas, 
ma initial popuUtion of Iritaflfa^ gfaYBflfallP tenitlifiii (7085 
p%r kg SOU) was raduoad to 2i60| 1700^  12D0y 2245, 2170, 800, 
2090 and 520 in aastor eaka, nustard eaka, naam eaka, aahua 
eaka, groundnut eaka, Furadan 30, Bogor 50 and 3hisat 300 ili«i 
cc 














O O O O O lA tf\ 
x-r* ^ « • ^ 
O 9V O 9% 
? d 5 «ft t* # I * 
^ S & 5; ^ ^ 
• • O *• OV •" 
i l lA «f o <5 
^ t t T t ^1 111 
•" IR tS t^ flS « 
-lilllltll 
S^ <*m^ %,0 >m^ \0ir «w^ S . ^ \ ^ 
«* w w * • «*% 
' S ' S S S S S S S S B 
? ^ «* 
^0 
s g s §1 » $ 
••^ 1«> Ctf 'T' -T" 
e s ^ 9 g $ 9 » » 8 $ 
? | § 8 R » S 8 R 
If" N . ^ ^ « ^ •»«* \ ^ V . ^ V.rf» S i ^ V<» 
^ © u> Q Q u\ m m lA ^ i I © ^  & s; 
• » • • Ol • • ^.^ »«.# ^-^ 
• ^ S 8 
eo w V^  I t s 





III If I 























4 < j 
?S 
H 




»4 »>4 II 
54 
nix«d with field soi l r«sp«otiT«Iy« Qa the otiier hand« the 
initial popwiation of J, tegftiff4fiftf (6206 p«v kg iOil) vas 
reduced to 1880, X645, 363Q| £030, B56, 765, 875 and 6i6 
retpeeti^roly in correepqadiog treataeats when they were 
!»roadea8ted over sorf^ee of to i l ( fable i l )* 
Similar redtxetioi in population was oi^erved In «ase 
l^l^ito^iM. In all the three oases reduetion in population 
vas mdre in r^@atsi@ats «d3iere oilo^tes and noaatioides were 
mixed in soil than in treatments ^m. they were applied over 
surfaee of soi l . Highest reduoti<m of total ^^lendiids vas 
ohserved in ^limet 300 followed by Furadsn 30, Bogor 50, neem 
cake, mustard eake, groundnut oake, eastor cako and mahua oake* 
y^ and large, population of saprosoio nematodes inoreased In 
oilcakes and deoreasad in nisBatioides ( Sable II )• 
3*^*3« guncttf i n %9%9X larn Bftaaftft 9*dlhytiiga«r ahw^Xft mi 
She total saoont of f^e phenols in plants grown in 
autoelaved soil , infested field soi l and plants groun In field 
soi l mixed vith castor cake, mustard eake, neem cake, mahua 
cake, gromdnut eake, Furadan 30, fiegor 60 and 3hi«et X>Q vas 
0*21, 0*87, 0*37, 0*41, 0»37, 0,31, 0*35, 0*24, 0»S7 and 0.22 mg 
per 300 mg sample respectively* She eorresponding values for 
O.dihydroxy phenols vere 0*021, 0*023, 0*034, 0*033, 0*031, 
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r«8p«etiirel3r| and for mSu9 Aoids 0*28| 0»27» 0,42| 0«4S| 
0*50| 0«37| 0»46| 0*33t 0«35 and 0»dO mg par 300 stg saapXt 
raapactlvaly ( XabXa 12 )# 
!Qi« total onoimt of £raa pha&ola, on ^a ottiar hand| 
in eorraspondlng aarfiaoa traatmcnts vas 0»3aO| 0«88t 0*39, 
0«40| 0«34| 0*29| 0«32| 0*22^ OmOi and 0«23 tag pa? 300 mg 
aaapla raapaetlvaly* 3ba oorsraaponding valu^ for O^dlbydrozy 
phanola wara 0«020« 0.022, 0*029, 0«030| 0»023| 0*022, 0*029| 
0*081| 0*01^ and 0*020 sg par 300 mg saaplaj and for amino 
aoida 0*23, 0«£7| 0*40, 0*47, 0*48, 0*35| 0*SO, 0*32, 0*33 
and 0*28 ffig par 300 mg aaapla rtspaetively C fabla 12 )* 
I t i s , tberafora, apparmit fpom a2>ova tbat as a rasxat 
of growing the plants in infastad fiald soil , tha amount of 
total fraa phmols^ O d^lh^ rdroxy phenols and amino aoida 
Inoreasad in plants, Uhan plants grown in infastad flald 
soil and amandad with oiloakas tha aaotrnt fttrther inoraasad* 
Horaotwr, ont of laiis mods of applieaticxi the plants grown 
in soil mixad wit^ oiloakas had hif^ar amotmt of phanols, 
0<*dihydroxy phanols and amino aoida* She plants grown in soil 
treated with three nematicides showed no signifiouit inerease 
in amount of total free phoiols, 0«dihydr03qr phenols and 
WQsilno aeids* 
Ho qualitative differences were ohserTed with respect 
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58 
ahto^imift isajaA* a>Uftptf, nigg4fiiBf# ^j i t«fUM xsjuaaix* 
lti9iMtm% UmnMf It xWM and aig^^yaslisw jjft9aJUii& v*?* 
isolated f^ om the xiiisospheapt of t«st plant ( Table 33 )« 
3he ftrequenoy of f^^yity^ ipp»f ^ maltreated field soil 
and soi l mixed with eastor eake, ististaTd eakOf necsa oakOf 
aahna eeke, groondaut cakOf Furadan SO^  Eogor SO and tlhlsiet 
XOQ vi# 70» dO| dO| 3>9 40, 30, 10, 30 and 0 respeetlvelr* 
!me eorrespondlag iralue for ittolB^<^p,<^Ba ttffa^<ym «as 
60, 20, 30, 30, ao, ao, so, 0 and 0 re»peetl7eljr| for 
l^ flJt^ ffBlmlft, &S&mk 60, 30, so, 30, ao, £D, 30, £0 and 30 
respeotlveljri for fiftliXff,U\lffi ISSU&Xk 70, SO, 30, ]P, 90, 60, 
ao, 30 and SO retpeetlveljr. Similar trend nas o^erved i&en 
oUeakes and neoatloides vere applied oirer surfsaoe of soi l 
< faULe 33 >. 
It is interesting to note that the freqaenoT- of 
parasitie tmigi was redueed irrespeetlTe of node of impliestion 
of olloakes and neaatieides* Ihere vas, however, an Inerease 
in frequener of saprobie fungi sneh as speeles of AlpfggUtll.t 
M e^or san,^ and i^tt^hoAmrmm. sati,, bat this vas restricted a&ljr 
to treatsAts where soil was amended with oUeakes and not with 
nematieides^ Siailar trend was found with respeet to pepulaticn 
of ihisesph»re fungi* 
59 
It 1» clear f^ otn Xata« 14 and Figfl* X4»81 that vhcn 
tomato Seedlings raised trcm untreated seeds and seeds treated 
vltfo talOf eastor, nustardi neeoii mahuai groimdnnt eakiMi at 
the rate of i g per 30 g seeds or with Foradan 3Q^ fiogor 60 
and 7emik IPQ at ^ e rate of o«x g per 20 g seeds and lat^r 
inooQlated with 8000 t, 30 fteshly hatched larvae of root*knot 
neiBatodei the total drr vei#it of plants 60 di^ rs after 
inOQUlatlQB was d«d| 3^7^ B^B^ 6,0| 6*3, 4^ 7^  5«1| 4,4« S«6 
and 6*S g respeotively* ihe dry velifht of plants raised fraa 
seeds treated with oileakes at the rate of s g per 30 g seeds 
or vitSi neoatioides at the rate of 0*2 g per 30 g seeds was 
6«S| 7«6t 8*4| 6t6| 7,1, S*9y 6«8 and 7*3 g respeetively in 
oorresponding treatmsnts as against 4»3 g in tin treated milnoen* 
lated plants, 
d»3*2* B<ifffr t^o t^ aiTilffiBamtf 
33ie nunber of larrae isolated per icg soil in ontrea^d 
and treated with tale, eastor, mustard, nesm, mahua, groundnut 
Furadan 30, Roger 50 and leailc 300 at the rate of i g of 
oileakes or 0* I g of neaatieides was 2615, 2600, 1160, 960, 
976, 1400, d40| 890, 850 and 776 respectively. 33ie corres* 
ponding nwBber of larvae for the higher dose of oileaHes vis*, 
2 g per 30 g seeds and neaatieides 0«2 g per 30 g seeds was 
2€IB, 8600, 826, 730, 625, 960, 700, 660, 785 and 600 
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^lS« 3^ « {^ povth of tomato ov« l-larglobo on inooulating ttie 
soedLlnefl (with 2000 z 10 Iwrira© of |gtl<>4fl^ iynt 
ia^ffiltaS ipal8«d f^m •«eds t7«attd vith tvo 
ooQeantratlGsis of castor oako (^ at the ipato of 8 g 
pa? 20 g 8oed« (B) at the rate of X g per 20 g tfaeda, 
^ig* 30* Qrovth of tooiato ov« Harglobe m inoculating tha 
aaadllaga (with 8000 jt 20 lurma of tStlff^ iayemf 
%^i|9«il^) ralaad ttom aaaOa trtatad with two 
eoaeatratlanf of sustard oaka <A) at the rata of 8 g 




^lg« X6« Qfovth of tOButto «•• MftTgloiM on laoaulating th* 
• • •a iag i (wltli aooo t, 10 Urm» nf %Iffj,atgynt 
iai^ffcitfc^ raised trm »99^ tr«at*d vlth ttf# 
em^mtrtkUooM af a««a o«ic« (A) «t Hit rftt» 9f M $ po^ r 
30 f ••««§ (B) at «b« r&U of 1 g por 30 g sood*. 
tif* ]?• r^ovtfti of tomato OY* Marglobo oa laoeulating llio 
•oodljagt (with aXK) fc 30 laPTOO of MglAtiynt 
|3f^faitai raisod Arom sae^ troatod villi two 
oonoaatraUons of laalitta eako (A) at th« rata of S g 




Flf* 13* Q/rov^ of to»ato «•• Hargiolw «i iiio«iiIatiiig tti« 
•#•411111^ (ultli 1000 t. 30 X«nrm« of Hflffatcmt 
ly^fi-ifc^i fai0«4 l^ pon loodt troatod vitb two 
egaeonti^lslafii of sroundnttt oalco (A) at tlio vmto of 
2 g por 30 g soodff (Ji^  at the rata of 1 g par 20 g ioa4^« 
71g* B« drovth toaato ev» Margloba on i&oonlatiiig tlia 
•oodLlngi (vlth aOOO jt 30 i« i^« oJt ItlftMSfZlft 
If^ f^ jBitot^  ralaod traa saad* troatad with two 
ooiioeatratioiis of ftaradan 3(1 (A) at tho va.to of 0»S g 




•••daiuft (vitb 8900 I. 30 larvft* of Ifili&iifiail 
I p ^ ^ l ^ i r«lt«d tvom •••^i treated v l ^ two 
•«i«9iiti^tlaiis of MtfMf §0 (A) «« ^9 rat* of 0»2 f 
9«F 30 ff •••m <I0 at tti« rata of 0,1 g par 30 g •aadt* 
Fig* fl1« Qrovth of tooato «•• Margloba «n Inoeulating Hio 
soodllafi drith 8900 2. 3D larvao of mi9U9Smi, 
^aoipit^i ralsad from »oo4ii troataa vlth tiro 
eoneMitratloiis of fonik 30a (A) at tlia rati ofo.fi g 




Fig* 82» I)«v<iX«pwiiit Of root-kaet m fsomato «•• iterglobt OB 
Inomilatliis the •••dliaii (villi 8900 ^ 30 iarvM of 
MiHHttiiilfini fnr*ff?^ %i^  rais«d firom i««d» troAtod witb 
tm ««it«itrttti<»is of eaitor oako (A) at tbo rata of 
2 g por 30 g •••» (B) at ttie rata of i g par 30 g toad^* 
fig* 9$m Oavaiopaaat of root»imot on tomato ev» Margiobo en 
inooulating tlia toodliago (with 0)00 t, ^ lorvao of 
MilAJtiftfl&ii Sblfli^ ^ l^^  raiaod from soadi traatad v i ^ 
two oonaaatratioao of aniatard eako (A) at Ilia irata of 




Flg» 84» D«v^ l€gp»<»t of root-Ocaot <m tmmtm «•# MtrgloiM on 
Sao^tatiag 1h9 •••dlings (vitli SOOO t. 3D lArir«« of 
M f f t i i m t tegftmlili) rai»od frexB soo<i» trMt»d with 
tMO eono^atraUons of UMA oak* (A) at titio tato of 8 f 
por 10 f tooAi (JD at th« xmt* of X g par 30 g aaadll* 
fig* mW 8av<olopm«i:it of root»]aio% on tosate av. MargloDa en 
laoovXatlag the sa«<lliii«i <vit^ 2900 t. 30 larvaa of 
lltiiflMifyBt aatiintli) T9JM9& fro« »••& Uwatad Willi 
two oonaaatraUont of oahua oalea (A) at tiia rata of 
8 g par 30 g saaia < J$ at ^a rata of 1 g par 30 g aaadi* 
GB 
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^ ^ H s E E D TBEATMENT^^^^^^^^^^^ 
TALC ^ ^ ^ 1 
IV^9S '^^ ^BKK^^^^^H 
1 ^  BSsi^^^^^^K. .^^^^1 
^ ^ ^ ^ H NEEM ^ ^ ^ ^ ^ ^ H 
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FIG.25 
^ig* 86* O«fi»Xo|>a0at of raot-kaot on toaato ev. Marglo^e oi 
inoeislatlng Uk9 smm^i&0 ivXih aooo jt X«rva« df 
MaioidQgyaa i««»^i||%|^ rals«<l froa S M ^ I treated vitb 
two eoaewitratlaaa of groundnut eaka (A) at the rata of 
S g p%v 30 g soeds (i^ at ^ a rata of 3L g pmr W g •••«•« 
Fig. 87* &av«XQpa«kt of root»kiiot m toaate QT. Harglobo m 
inooulatlng ttia toedlliiit (vlMi aoOO i. D Xarvaa of 
UtkBMSUXM, fa>«>«»i%|^ raUad frost soadi traatad vitb 
two Qoaomtratloaa of Furadaa 38 (A) at ttia rata of 





Flc 8B« 8«v»lopm«at of root-knot on tomato «•• Marglobo m 
inoeulatlng ttin soodLSngs (witii aooo t, 30 Imrvao of 
]ii!ll9{i.flfl8m« to^JBfliU) r«i«oa trm 8««d» tfoatod vilh 
two eoncazitratl.(Xia of logor 5Q (A) at tiio rato of 0*S g 
pov 20 g •••» {^ at tbo rata of (l*X g 90? 30 g toad** 
fig* 29* DovalQpiaaiit of root»laiot m tonato et* Marglotoa oa 
jy& e^ulatlQg tin® aoadXlngB (with 2300 x, 3D larvaa of 
i^oidQgynft j^p^iiil^^ fmiaod t^m laaos ti^atad vltb 
tMO eonaeQtjratioiia of Xanik K> (> (A) at tlia rata of 0*8 g 
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FIG. 29 
Boot-knot Indox was rodueod In all th« troatmontt both 
at low and hlghor oonoontratlon of oilealcoi and naDatloldaa* 
So vaa tha ease with tha davalopmant of matura fUmalat in all 
thB traatments ( lEahlo 14 and Flgs« 22*89 )• 
I t la avldant trom Xabla in that th« total asonnt of 
froa phanola in imtra&tad uainooulatadi untraatad Inoeulatad 
plants and plants ralaad ftm tvaatad aaada vlth talo, Qastor, 
aostardi neamy mahua^  groundnut olleakas or with Furadan dO| 
Rogor sa and T»mik ^ a at the low dosos was 0*23| 0*27, 0«2a, 
0*43| 0«40, 0«4S, 0,34, 0«4O| 0*27^ 0«28 and 0*29 rag par 
300 ng aaaplo araspaotlTolyf of Qodlhjrdroaorphanols was 0»0$2| 
0,070, 0»078, 0,098, 0.096, 0.091, 0.099, 0.071, 0.078, 0.078 
and 0.080 &g per 300 mg aaa^la for oorraapondlng traatmanta 
raapaetlvaly^t and of aminoaelda was 0.25, 0.26, 0.28, 0.46, 
0.49, 0.51, 0*49, 0.50, 0*32, 0.30 and 0.31 mg par 300 tag 
•anpla for eorraaponding traatnenta raapaetifsljr. with an 
laeraaaa In ISia eoneantraticB of oUaakaa and niuatleidas 
there was significant inerease in the anount of total f^ee 
ph«nols, 0.dihydroac3n^«iols end aminoaeld eontents* 
No qualitative dlfferenees vere obserred with respeet 
to BQreoflora ai in both ^ e treatments with olltakes and 
ntaatioides 19 speoles of fungi v is . , AltamarU himiflelA^ 
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4<» lt£Ci3i&i 4» yiafl^ fii^ aifft gmifttlirlA laaalit £)£i£;LM«pp«f 
liscUiJuaiJi Aijy&Ai fitXatetftftftttrto.ftofl^afgUBt SSOSSS^PPM 
£>oqu«tie3r of F|)£acill8l *PP*t ^ tmtveat«dl| tr««t«d vitibi 
taXOf eastor^ mustar4| n«om, mahua, gromdnatf Furadan &% 
fiogor 50 and SBIQJUC :0a at tha Xovar rata was 60| 70« 30| 20, 
40, 40, 30, 30, 20 and 0^ raspaetivaljr, So had ba«& the oasa 
in oihet paras i t lo fmgi vl£*, l|ilB,tottl9y,0«MfJi«B nta\al9»^ ttBt 
l>i^ ^^ l^9Rail ftalaa^ and Sfi;tfgfli\m XS^JSlU^ Hex* too, higher 
doies had been more effeotive in redueiag ttk^ frequtfiey of 
parasitie fungi ( Sable 16 }« 
Uhere oileakea were used the freqaenesr of saprobie 
fungi vi««, AffntriUlw »pp»f aifia£spp*t PiaUaUtta ^PPM 
fihli,cs?iffi a4ir|gini> ftrlflfa'^iltntt l^myrtta snd aygffrtiTOtiiH 
jai|ieniftas inereased nhereas in treatnents nhere aeaatieides 
vere used the j^quaney of both paras i t ie and saprobio fungi 
was reduced* An Inerease in population of ftngi vas restrieted 
onljr to plants raised from seeds treated with oileakes and 
not in seeds treated vith ntmatioides ( fable 16 }» 
From the data given above i t is eoneluded that seeds 
treated vlth oileakes and nesatieides, resulted In inerease In 
"-1 3 
plant v«lgbt| n&uetlm in root^lmot isd»Zt (l»iir««i» in 
Ottmte? of lunra* it9lAt«d and In number of m«tttr« f«maX«s 
thfit int9r«d Into roots* No quailt&tiTo dlfftfonoof vara 
ototarvad with raipaet to tvmgi iiolatod from liiisospharat 
bovavart thara vas inaraaaa In fraquaney and poptilation of 
tmgl in taadi tzaatad wit3i oilo«ka» btit not in tiioia traatad 
tri^ namaticldas« Furthart •oadllnfi raisad f^ rom »aad» 
traatad vith oUoakaa and nomatioldai had hl^er aanotntratiai 
of total fraa ph^olS| Qbdlhydroisr phenols and aminoaelds 
as against those that veye raised frcm imtreated seeds, 
treated vith taXci or untreated but Inoeolatad* 
/ 4 
3.6. fiffjBl f f Iff a trtft1fffl«>^ witto tUgaiti<> aaft nttiittk^atf t 
Wtim untreated seedi end seedii treated with talOi ea»t03»t 
austardi neei&| iaatio«| grouadntit olleakes at the rate of 1 g 
per 20 g seede and vim Furadan 3a, Bogor 50 and Tmik 200 at 
th0 rate of 0^1 g per 20 g seeds vere aowi in atttoeXalmd aoU 
for fifteen days and ^m seedlinga transplanted to field soil 
harboaring higli population of Mjagfatlftyntil^ai teafflAiflilt the 
total drr vei^it was d#8, 3*7t 8*8| 6*4| 6,8| S.Xf 6,1« 5ftl« 
5*1 and 6«4 g respeetivelsr as against 4*7 g of eontrol In 
autoolaved soil« ^&x seeds vere treated with hi|^ doses of 
oiloakes ( 8 g per 20 g Seeds ) and neaatioides ( 0»2 g per 
20 g seeds ) itir^er inprovement jla plant grovtb ooeurred as 
evideneed W the Ikot that the drjr ve i^t vas 7»8, 8,d| 8«8, 
6*3| 8.0« 6»6| 6,7 and 6,8 g respeotirelf ( Tahle 17 }* 
d*3«2* ff»»taU<i> ^f niiityflii* 
I t is elear fros lahle 17 that the popmlatim of 
|ylg>fi&?lfayacfattf totflUM por kg sou in the xiiisosphere of 
tomato seedlings raised W oatreated seedS| treating then 
with talO| oileakes of eastort mustard^ nemi, aahuaf groundnut 
or with nvMtieides via*, Foradan aQ| Roger 50 and "Stmik 200 
was 6850» 6868, 32^, 2940, 2836, 3065, 3055, 2980, 2520 and 
2180 respeetivelsr and greatly reduced when Ion doses of 
oileekes and nematioides were enplogred* Ihe population of 














• /-% I" 
I 
gS SS gg 3S S§ 8§ SS 38 SS 
veo oc t e|w ^^ m*\ etfk «So> Q W ed«o 
- M ^ o | ^ g ^ g ^ g <o^. g«» o»eo ©a Ir4 Hl< 
O r f ^ «0€& CftCa ^ t ^ « « > OJfift fiOH TOW O f -
^a 9^ 93 $^ ^« ^t ui ti m 
« • • I f I I t i t i t i t i I I I I 
§§ i^ ^1 ^  
8io e».3 ^ S S •qi 2 5 ^ MOW 
'^ 'ss gs 89 i i Si se gi s | IS la '^^  fi* 33 ^3 S^ 5^ 3 9^ 3« 
O O Q 
Oil< 
f?a f^ s^ §a SS as aa a^ 
teo iiu> .^eQ e^ ^^ * ooto 9e9 wco ^ 
^m m ag gi gg: s§ |s I s ^9 ^9 %^ %% m ^3 
- §a as i^ i | Si sg as ga 
s i i 3^ m gi gs ^i m in 
^•a)^- <©ra ^ « oooo •^co ***o '^w »^ c^  * « 
• • . » • * « • * • • j ' ^ » • • * j ^ • ^ 
^ « 9 ( 0 mt^ ^ 0 0 ^ 0 0 lO«E> tOQO lOlO <OW «>'0 
I I I OO O O OO O O OO 'J*^ •^ OJ <^ <» 
•4eS »^ ol "^d rid »^ oa o o o o o o 
o 
















































V i H 
O 0 








































eorrttjpoading tr«fttm«ats aad i t v«t S5a3y 2705| 233Df 2845^  
256S| 2370| 23S6 and; 3860 v«spt«Uv»Iy« SinUarly ciaik«d 
^•dUttUoa i a pOpisXaUon o f |iQnIO^aimili ^ ^ f g i y ^ H^lleOtyl,q|ii^Ul 
3h« pcpulaUon of faprosoie n«aatod«»| tti tha oth«Y handf 
sign if loan tly Ineraastd around tha roota of |>Iaats raiaad f3pa& 
traatad saada with oileakaa* Hoifavary tha popttXatiaii of 
aaj^ roJBOie aaaatodea daasraaaad aigaifiaaatlir in saadli&ga x«i«ad 
hy traating ttia saadii vitti aamatieidai ( !Babia 17 }« 
3*6«d, catangai ia total tre^ jfh&kOlM% O^diiiydgoxypliaaoU and 
3ha astotmt 9i total fraa pbaoola in pianta groim in 
autOQlaTad soil , la fiaid soil and in plants raiaad troai 
traatad aaada with taiai aaato^i muatardf naa% mahUA| grotsidntit 
oiXoakaa or with Fitradan 3Q| Eogor sa and StimSJc aOO at tha 
low dotal waa 0«39t 0*2X| 0*2if 0«23| 0,aiy 0*23, 0*2i« 0»22| 
0«29| 0.22. and 0«2C> ng par IDO ng aiapla raapaetivaljrf of 
(^ dihjrdroxTPhanola va» 0»012| 0*0}il« 0*03il» 0*OXe| 0«0X7| 
0«0X7, 0*0a;6| O.OIdf 0«0a9t 0.014 and 0«039 ag par 300 eg 
aanpla for oorraapandlng traatnantt raapaativaiy) and of 
aainoaoidi 0*23, 0*S7t O.se^ 0»30, 0.35| 0*35, 0*3it 0*97| 
0.28| OtdO and 0*27 mg per SK) ag aaapla fOr aorraapfinding 
traatatnta raapaetivaly ( Xabia IB )• 
Fttrthar Ineraaaa in aaount of total fraa phanola, 
CQCO ( 0 CO 







ss^ m ^n E5S 
« • 
oo 























« • • « 
oo oo 
1^5 ^s sg sgi a^ ^ ^ a S8 a«^  
o*o' o*o oo o*o oo oo oo oo 
oo oo oo oo oo •^ oj o^a HCJ 
I4GI r4cl i^ d '^d " « oo oo oo 
i 







, ( . ' • t L ' •• '"T 
Tsosa-:;^ ;A. 
'^ Ahj»iT..~ .» •..". a ..^^'' 
78 
O^Aihy^xoxyphtnof and amtaoaddi oontvits in plants ralsad 
trm aaadf traatad vlth hi^er eoaaaDtratlaa of oUeakai vai 
obaarvad ( TaUa 33 )• 
It is avldant f^ aa Xable 20 that aaadXlnga raised trm 
traatad Baeda v i ^ diffarant oiXcakaa aad nwaatioidaa «i)ai} 
growl in field soiX IB apaciaa of fmgi viz»t ^tagtu^ri^ 
)!imli09Uf A»,iiitig4lXi»f fitomMt 'im Usism4 A> ttiak^9ffiai» 
Mo IfifrglXiaif MasaL»pp*f SkiSBaMmSA, i^laoh ^oltg^Um 
cslDLUt SfteaXU aUU« ,lig,4<^faigift Xliaffigi» and arg9ifcyn«fiiP 
4ap<»ii,ito» vara isoXatad troBx tba i^isosphare of tatt plants* 
Fraquaaojr of Fiy§yiff|^  app*, in imtraatad, traatad vitii 
tal0| castor, austardf n9«m^ nahuai groundautf Furadan 30| 
aofor 00 and Tmik 300 at low doaas was 60, 60, 30, ao, p , 2D, 
30, 30, 30 and 30 raspaativaly| of aiii?B^«U fflifltt 70, 60, 
40, ao, 20, 30, 40, 0, 0 and 0 raspaativaljr in eorraspcnding 
traatatotsi and of 8.alfi<rt4li XSUIilt 40, 60, 30, 20, 0, 30, 
20, 0, 30 and 0 raspaetiTSly in oorrasponding traatmants, wltti 
tha ineraasa in eoneantraticn of oilaSkas and n«iatieidas thara 
vas ttattii*T raduetLon in fraquaaex of aboTa ftmgi ( XabXa 3d )« 
aha ftraqaaney of saprobio ftmgi Tis,, AyBtygU3iW »PP»t 
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hftd Im^n lii«h Sa tho iitiioSph«r« of •—6lSng» raif«d tram 
tp««t«(| f ••di vith oUeak«ff« 
3h«r« v«» oir«rftXl lao7«a»« i& popuXattcn of fuagi 
ATOu&d th« roots of tomato ^tai ralJi«d trm soods troatod vitii 
oiloak«f« In tiio rtiisosDlioro of planti raisod from food* 
trtatod vitSi nematicides tho population of liot^ paras i t lo a* 
voU as si^roMo fungi deoreasod sigaifioaititXsr ( Sablo B )• 
Xt Iff, thorofore, ccnoludod f^ om ^e aboire 12iat tho 
trofid ^ i ^ had Imm oMorvod ia ttudiat dealing with root»kiiot 
nematodo had alto been observod i4tea 0««dlings were grown In 
fiold soi l harbourJlng h i ^ population of ootoparasitie 
namatodot Ti2, | M«cliffi8t>ynd{iiiP mff*4t*ti Il<ml9la4inaft iaAlfiiii. 
«&<& fltlAflilyltBfiteBi iMkiai^ Shoro had boon; howovor, 
qualitatiTo diff«r«ne«a In total dzy weighty amount of total 
f^o phonolffy a»dih]rdro3Qrph«nols, amlnoaoid oontants and 
pepulaticB Of xhiaoaphtra tmgi. 
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toflttWffl tor ^y •ftflilng* rtl«ia flrfti «^ itflff ^rfntta 
lti«n tfeaato sooos treated with dlffUxeat oUeakes or 
vith neoatleldes at tii« rate of 8 g or 0*2 g per 30 g t«e<lf 
V0f» aliovtd to gorml&ate m 1$ agar taedlum containad In 
patr^latea and later larval luspeasion of |fgl,ff;^ afgyag teflggaJ^^ 
waa plaeed at a diato&ce of about 60 am some larvae repelled 
and a fev move towards the roots to a eertai& extodt but bejroad 
that sone they were agala repelled* Sie roots of uatreated 
seedS| an the ot2ier handf not ooXy attracted the larvae Imt 
mm^ larvae entered tSie roots ( Figs* 30 and 31 )• 
I t i^peare f^ om taie above that roots of seedlings raised 
from treated seeds with oilcakes and nematioides failed to 
attract larvae of ^ ^aoanit^ either due to produotion of 
repellent substanees or their failure to produce substances 
tihich attract larvae towards the roots. 
i^-g« so* Shoving siovo2&aat of root»K&ot larmit towards the 
••odLlni^ ral8«d hy steds trcattd vltli 4Xtf*fnt 
8«im« m SMdlin^^ raiSAd f^ om iiiitr«at«d ttedii* 
8,03* « I3««dll&g» raisftd JRpoai tttdi tr«at«d with 
ea»tor eak«* 
S,M3« m atadllngf raisad trm SMdi traatad vith 
ouatard eaka* 
S»1IH» » Saadlinga raltad Aros aaad* traatad wltli 
naaa aaka* 
li« m Samatoda larvaa* 
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FIG.30 
Fig, 3l« Sh(»ving jBOv«&mk% of i*O0t<>kziet: larvM tovsrdi tb* 
•••dllAgs r«is«<l by 9wa$ tr««t«d with difi)if«nt 
n«o!atioid«t« 
8«t}N» « S««dllngs ral8«d l!roiB imtr«ftt»d sttdJi* 
S,?E» « S««dllngf raited fjram 8««ds traattd vith 
FuraidKi 3(}» 
S.BC^ m s««dliii|a 7«i««d fSrexB satdf tr«*l«d with 
Rogor 60, 
S« m« • S««dling» 7«i««d from tMd* traattd vith 
lamilc 300* 
N, « Haaatod* Xarvaa* 
^^J^ S. UN. S. FR. 
S. RG. Tnx 










3 .8 . Sffact Of aa l t i i y f i l torata* of ttmrtAin. ftmgj on 
ffl<?gttlllr and t i r Y i l hilgfttoK t f %^ Jflg<?m4ti> 
I t it eltar f^ PM th« T«bl« a) tnd Fig, 32 that tfe« 
eultair« fUt«rat«6 of Alltrairii faHatefftfti AFBt«miy lUCiC« 
fittrroXftiAit troftlfty §,filr,tip i^trl3ip. MiXiilBiili^ t yifliitfi^difiniii iUifli£iniBi 
«&<i J> JEiSidft ver* tozio ta lanm« af ||» tog?m4tft «o ft 
varying d«gr««* She eiortaXi^ of lArvaa w«i dirae^y 
eorr«Iat«d wltii a»no«ntratloa of etxltaro fUtaratas aad tha 
parlod of ai^ ^osures to tiia filtaratat* 
la S» S/2, S/2Dt 8/200 and S/aoOO oottcfflatraUai* of 
oultora filteratas tiia pareent mortality of larvaa of ^ 
4fiflotp i^ta aftar 12 hours of aaqposura in trnXtura filtarata of 
^ hi^ieolia vat 30O» 30«4| 0«0| 0,0 aad 0*0 raspeeUvaXy$ 
in 4» VJLSME* 300, 33*&| 0*0, 0«0 aad 0«0 raapaotlvaXyi in 
£# JLHaftJtt* PO, 2A.4, 0«0, 0«0 and 0*0 raipaotlvaly} in 
&> XSlAUt 300, 36.2, 6.2,0#0 and 0.0 raipacUwiyi In 
hJUMStjem 300, 40.7, 4.8, 2.0 and 0.0 raipactivaly and In 
£» Xlsyif* 300, 48.5, 8.4, 8.8. and 0«0 raapaetlTaiy ( tahla 20 >• 
Paraant martallty of |i. tecfgBJJIl ^ the eorrasponding 
eonaantraUon aftar 84 houra of aapeaura of tha onltara 
fUtarata of i . iuubUsU w*» 300, 56,6, 88.0, 80.8 and 0.0 
raapaotlTaly} o f ^ UXM§1$ 300, 54.7, 38.6, 26.0 and 4.2 
roBpaatlTtXy} of iU ittUdIM 300, 48.5, 27.3, 12.5, 0.0 
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Fig. 38. R«gw»»loa l law to Show iwrtaitjr of mi^ l^flffiimt 
friffl^ggitA in dlfftMHst dllutldiifl of tho eulturo 
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r«tp«eUv«X7{ of X» Ilgnogoaf 30O| 66«5, 25»5| 33*7 and 4*7 
r99peetivel3r and of I» JCiciilft 300« 68*7« 40,2^ 26«d and X2«7 
]*«sp«etivol3r < S^ M.« S) )« 
£ipotar« of Xarma for 48 hours mvm at low eoaef»tr«* 
tim kiUed hi^«r ptretntago of larva* of ^ ^ t^^ omit^  
( 'Skhl9 SO }f 
Sit hat<^ing of the larma of H, ^eoyaita vtM aUo 
advariol/ &ffee tad ^ ^ e eultore filtaratas* Cunasiaativa 
lairval batohing of j ^ ^ngomit^ daereaaad vith the inoreaie 
la the coaeentratioa of tSie eulturo fliterates of all the 
fungi* Ihe larval hatching in the onlture filterate of 
A, h»l.|&SU a"«r S d ^ was 35, IJBO, 600, IISO, M®0| of 
4» SJUAS* aid, i60| 630, 1280, leoo} Of s^ iaiBAli« la, i4o, 620, 
laoo, leooi of §^  aealUMi a>, aao, sao, laoo, W 0 | of 
X Ugn9ina» i5i 3P0, fioo, 3060, issoi and of I , 2isJ4t» ^ f 
120, 460, 950, 1450 as against 1630 in distilled vatsr 
( Tahle 81, Figi, 33 and 34 >• 
I t is clear fren the above resnlti that both degrating 
products of organio additiTes end eulture filterate of fungi 
tested vere hl^Xf toxie to neaatode suspensicn and largal 
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in dlff«r«[it aiiutioos of tti« euXtiUNi llittr«1»t 
of Mt<mftylft littlttyliif ii^jimUlm aijast 












DW S/IOOOSMOO SIIO S|2 S 
_A. HUM I COL A 
DW S/IOOO S/IOO S/lO S/2 
A.NIGER 
DW S/IOOO S/loO S/10 SU S 
C.LUNATA 
CONCENTRATION OF CULTURE FILTERATES 
FIG.33 
OW S|ia»sjlOO "illO SI 2 
S.ROLFSII 
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T.LIGNORUM 
D W SlIOOO SIlOO S(KI S/2 
T.VIRIDE 
CONCENTRATION OF CULTURE FILTERATES 
FIG.34 
so 
taiito t^gli^ i ffli^^ ^ lilt flililiigf fllltrfttff ft ifirtHfclBi 
ftmgi« 
I t is tTid«iit farom fable 22 that t^e total tete 
phmou la cttitar« mt«rat«» of MIsmarAa ft^|g<ytftf 
0*6?, 0*81 ana 0«87 sig por jl tol of ^xtraottt OmaShydvoysjr 
phenoU vax« 0*023^ O*O30| 0«040| 0«029| 0«048 a&d 0*057 m$ 
per X ml of extiraot reftpeotlvel^ and amiAOaoids veife 0«5l| 
0«35y 0»45| 0*a^ y 0«4X and 0«SO tag per 1 ml of extraots 
respeetlvely* 
Out of six ftmgi| the eulttsre filterate of J£» x^ldt 
had higher amoont of total ftree phenol* and O^dihydroiy 
phenols* She eultore filterate of ^ hmniftofa ooatained 
hii^er amount of attlnoaeidf* 
9i 
W^9 Se* Amoimt of total tt%9 phtaoln. 0«dihydsoxypli«cioU 
and aminoaeld oonttnti in oulttur* flltaratt of 
9ix SangU 
Fvtagl 
total tim« O d^ihydro^ jr 
mg/ % vH mg/ lokl 
fot&i tmino 
aeidi 
^iwi TTitfltftiKnm Tinff11 iWiTCTWh 0*27 0*023 0 » 6 l 
^misUim uimx, 
S&jyy i^gift^  iaaalat 
2» yJyJda 
I*.S«D, ( at 6% laval } 



























CooslOerable 9\xef»* hai l»«i aehi«v«d for tbe control of 
plant parasitio nemato4«i by tbe tsse of land oianag«i&«iit praetleos 
l&Gludlng tiao use of orgenio e&endioents (LinfOrd id AiUi 1^ 38$ 
Johnson, 3962| Ooatanbrlnki }954| 3960} ifiraUaea» 3963t Brovny 
ad€0| Khan ]0^t Patrid: and Xoossotm, 20€5| Singh, 2969$ 8Sni^ 
and Sitavemaiah, 3070$ Sa^ rro, 3971$ t^ alok and Gartnar, 3075$ 
MlUer, 3076$ Tarjan, 3977 and Badra ftl^jJUt B7d}» In raeont 
}raafa hi^Xjr ^loouraging resnlti hare baan obtained by astandlng 
the to i l vini oiloakes (I«Qar, 3039$ Slng^, 30^$ Khan MAiU» 
1966, 3073, 3974$ Singh and Sitaramaiah, 3966, 3070, 3973ya, 3973$ 
Oosvai&i and Svart^), 3971$ Qovda, 3072$ Ilankau and Minteer, 3962$ 
Oovda and Satty, 3973$ Hishra and Prasad, 3074$ Asam, 3976$ 
Alam, 1976$ Mahmood and Saxana 3978) • Khan ^ i l , , (3966, 1969, 
3973 and 1974) have adTOeatad ^ a use of oiXeakes for oontroliing 
nematodes and eipressed that organie anifidBents are nndi eheapasp 
to control nematodes as eoapared to ehemieaSJ* Xheie axe, 
hovoYer, reports vhere i t has be^ expressed that the eost 
return ratio is not favourable (Singh and Sitaramaiah, 3970 
and Sharma Ai Al*» 3971) • 
Sinee doubts have beta expressed as to the eeononie 
feasibility by using organic amendnsnts for the control of 
plant parasitic nematodes. Xherefore, in the present studies 
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Applloatlcn df organic aawdiMnti Hat b««a aaployad In dlv«r«« 
w«3r« ao aa to raduee tha ooat of ttia application. 
All tha orfanie aaendmanti tat tad vis* 9 tawduat^  vaf%^ 
eovdungi Ioa£BOld» aaator, muatard and na«B eakas irraapaativa 
of their aotiroa and ^aiaieal natora arraat root*knot naoatoda 
on tomato ov» Harglobe and raduca the population of tyl^ehlds 
speelall^r Srifncfti9ttoltfl^ fegftga^LCift ixk flald 80U ( Xiiblaa 2, 
5 and Flgs« 7^18 )* mis la in accord with the findings of 
large nombar of vorkar® {llUlar and idglntoni 2968| Miller and 
VHhihalmi 3^66) Miller s^ A2V» t l^^i Singh and dltaramalahy 
l^e?, 3069, lD7lb, 3d73| Singh && Al», 3967} Srlvastava fit al*? 
3^1 | Dsgi and Hajgci|>ala| 3971 and Haaan, 3977)* Hematoda 
populatlcn baa been reduced in al l of them end growth pr^aoted 
except Sawdust alone, liihera grow^ has aomewhat arrested^ 
presumably because the decomposition products of savdust are 
phytotoxic (Sltaramalah and Singh, 1974} Hasan, 3977}* thU 
ttltlmataljr results In premature Sceneseence of plants as pointed 
out by Ludwlg C3960>« 
Ihe use of aawdust In eoaiblnatlon of urea, eowdung, 
laafi&old and oilcakes of caster, mastard and naan, on tha other 
hand, has proved more banaflelal both In reducing nematode 
population and promoting plant growth than either of them alone 
(Sables S, 5 and Pigs. 3i»6}« From the dAta given above, i t 
appears that %a decomposition products of sawdust (Sltaramalah 
and a in^, 3974| Ruzat and BurgaS, 3967) vhieh suppoaedly retard 
plant growth are in aome way neutralised when sawdust la used 
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nlflng with Qtli«r mmn4Mmt»t 
!Ch« tvo modes of applieaUon of (liff«7«nt oileakos tris« | 
Dro&deafUag of ISn« povdcr of oileal:#s ovei* tti« sitrl^e* of 
soi l in pots and mixing the ponder with soil bave proved to 
l>e effectiire In eoatrolling root»k&ot nematode and redtieiAi 
the population of 1, ^xmMX^m <» tomato ov<, Marglobef howewr, 
t^e latter halt proved to }m mttob tsore benefieial* Out of five 
oiloalEes tested neem oalce has proved most beaefieial (l^bles 
8| U end Fig* 13 )« 
Sidllarly, seed treatment uitti oileakes provides enoa^ 
proteetion against root^ Jmot nematode and 1* ^^fSja»M%<^a^ on 
tomato 0V« l%rglo^e* Out of tvo eonoentrations eiaplofed vi2«| 
1 or 2 g per 30 g seeds the latter has proved to be math i&ore 
efmotive in redueing n^natode infestation and promoting growtSi 
of plants (fables 14| W and Figs, 14»29># Fi2r«i©r, roots of 
seedlings raised from seeds treated with difflirent oiloakes 
have failed to attraet larvae of l^flffMtgyai teftl^Cll.tet, 
Horeovert larvae have failed to penetrate the roots (Fig, so). 
Ibroug^oat the studies idierever oileakes have been used 
there has been an increase In frequenejr and population of 
saprobie Itmgi and oorxesponding deorease in the frequeney and 
popuUtKm of parasiUe fungi vis.« Mirlima SPPM attetoth^-
i&suclm ii?d!a#wi» miisrctmU ifiUal sad Sgltrfttm XOLBJUL 
in the xhisesphere of test plants (Sables 4^ 7« 30t X3t 1® 
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and B)« UntttrillMd oUeakes or tap vatar has baan 
raspODaibla for tha presanea of ftmgl in tbe a^isoaphera 
of plants grown in antoelavad coil aatandtd vitlx oile^«8« 
Kirmani (1977) oliaarvad the preianea of a larga number of 
ftmgi in oilcakes* !Qia8a rasttlts are in agreement vitSi those 
of Mitchell fitdJUt 39.^ 1^ ChSnn aXgX^t 1953; loussoon aiAl*t 
1963) Sin^ and Pande^ i 296S) Khan, 19d9| Khan aJi Mi^t 1960| 
3973, 3974) Alem and Khan, 3974; AlamigJ f^ll^ , 1977; Siddiqi 
AlaL»» 1976 and Khan £|;§X»| 1:^ 79)« 
In treatments tAiere oilcakes vie«, castor, mustard, neem, 
mahua and groundnut have been used 69«80^ raduotlon in population 
of parasitic nematodes has occurred* &is reduction appeaxs 
to be due to substances released during microbial degradation 
of oilcakes (Hankau and Minteer, 3962; Sin^ and Sitaramaiah, 
3970, 3973; Hurst ftjiji*, 3967; Patrick j l A3U, 3965; Hao and 
Prasad, 3969; Linderman, 3970; Khan AlaL»f 1374; and ^am, 3976) 
and staling products of lungi ((Cables m and 21}• 3hese results 
are in agreement vilh those of Jaaes (3966); walker J i AL> t(3965); 
BOOS alls ( 3956), Subrananian (3964); Shukla and Svarsqp ( 3971); 
Alan (3973) «id Kirmani (3977). 
In treatments vhere Furadan 30, Hogor 60 and Shimit 300 
have been used ^ e reduction is due to nematieidal action of 
three chemicals (Gocfc, 3949; Kodi, 3951; Khan, 3969; Prasad and 
Rao, 3973; Vliitahead t l A1*, 3973; Alam nX AUt 1973; Kirmani ^ 
iXpt 3975; van Berkum and Hoestra, 3979)* 
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In pots tr«a1»d with ollQaktt th«r« has b««& a mazkad 
inersas* ia ttia popiilaticsn of saprosoie namatodaa and liiisasphei** 
myeoaora (tablat d, 7, II, 33, 27 and 19), i^araaa in pot* 
vhera ntmaUoldS* have ba«n iisad thax« has bt«n a aaxlcad 
reduetlon in both ( fablas ii^ ij3, 37 and HB )« 
Plants gj^ own in soil amended with oilQakes Irzespeetlve 
of t&eir tsreattg^nts avo ^araeterised in possessing highar 
amount of total f^e phenols, O-dihydrosTphenols and aminoaeids 
than those gro^ n in unamended, uninoenlated o? neinatode f)pee 
emtrol i tables 3, 6, 0, 18, IS and 18) * She presence of 
hi^er amount of phenols in plants z«eeiving oilcake treatiaent 
as against untreated aay be partly due to absoiption of 
phenolic compotinds bgr Infected roots i&lm tJijJUf 3977, 3979| 
Hasan, 3977 and Sitaramaiah and Sin^, 3978) and partly dne 
to increase in polyphenol oxidase activity (Zinov^ra, 3978, 
3979) resulting from nematode infeotion* Increase in amotint 
of aainoaeids in plants grown in ammded soil may also have 
GOntribated in preventing nematode development (i/Zoltss and 
Overman, 3962| van ioidel, 3966{ Prasad and wtbster, 39671 
Krishncy&Brthy Hao and Prasad, 3969| Srishnamitrthy Rao and 
Setty, 3974| Prasad and £iao, 3977 and Setty AiAl», 3977} • 
Roots of seedlings raised from seeds treated with 
different oilcakes ftiiled to attract larvae of j|» ineognit% 
either due to prodiaetion of r^ellent stibstanees or their 
failure to produce substanees i^ieh attract larvae towards 
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the roots, A aistUar ftspoaso ha* h^&a. obterrod ^ Hassan 
(1977) and Shan et lO.., (3980t iin|i«il»3Lishod)t «h«n roots of 
soodlings dipped either in olXcake extraets or la phenols. 
Tkia fact Implies that roots develop certain degree of resistanee 
whieh has prevented t^e larvae to enter the roots end their 
subsequent development, &e role of repellent factor in 
providing resistance has been eQphasised t^ Griffin and lA&iite 
(3071) I Natalia and BuaseXi (3972)« 
l^ating the soil with Furaden 3S| Rogor 50 and Ihimet 300 
has proved to be equally effective in reducing the infestaticm 
of root-knot and pppulati<^ of ^ lyraasie^f in field soi l . Plant 
growth has not been pr(^oted in ihe tests (l^ables s and 5}t 
hoveverf ooncentraUons emplojred in trials dealing vith seed 
treatmiQt of these neaatioides have protaoted plant growth 
(Tables 14 and 37)• In i&idiever tests nematicidss have been 
usad no inereaso in the produetionof total free phenols and 
O-dihydrozyphenols have occurred (Tables 9, 12, 16 and IS), ^ i s 
fact leads one to eonclude that whatever inerease in growth has 
occurred i t is due to reduction in population of neoatodes 
in the ihisosphere. In ot&er words the nsmaticides act as 
eradicants. 
She data providing in the presant studies and other 
published work, i t appears that amending the soil with oilcakes 
is both prevtfitive and curative* Prevantive beeaus* population 
is reduced and curative because i t eheeks the devsloposnt of 
nenatodes even i f few have entered the roots. 
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Si« coaparativ* d&t« provldtd tgr Khan (2969) for anandlng 
the aoil vitb olleakaa and aamatlcidifa alaarXy ahows tiiat Sa 
pots aa veil aa in field taatt me l^vnar U ohei^er ^w& the 
latten In tbe pratant atadlea aeed treatment eitSier vlth 
oileakei or nematleldes at the rate of S g or 0*2 g per 30 g 
•eeda haa proved to be l>enefloial In reducing the InfUitatlon 
of plant nesmtodea (fahle 23) • 
liheae atadi^ ara baaed on teats laade la pots fbr the 
control of rooUknot nenatode, jy^  ^coenii^ in autoelaired soil 
and for the eontrol of X» ^y^a t^^ f^ In field s o u , Xt would be 
worfhidiile to study iihether aeed treatiaent with oileakea and 
nwiatieldea raoaln as effective under field oonditi<m as in 
glaaahouae tests* ihe voxt In thia direction is in progress. 
Xable S3* Shoving coat of aeed treatiaent vith different 






























Hotel 30 g aeeds vould raise 1200 seedlings (based on 800 
gemlaabilitir) I hence t9r 12|00,000 aeedllngs required 
far one hectare land vould be raised f^ oa lo kg aeeds. 
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!• Amtnding the »oil with sawdust^  uraat eowdtsitjloftfiaoIAy 
eastor, mustard and neesi eaket provad to ba effaotive la 
eon^oIXing root-lcnot neeiatcida* All t^a aiaandnenta axe^t 
aavdisst prosotad tha pXaat grovtii* Hlxtara of aavdust with 
mh&V9 traatmmts provad to ba taaeh mora affaetiira doth oa 
tha davalopmant of root-knot and plant grovth than any of tha 
aboira alona, as i f adTarsa affsets of aanrdiast nAiwa aixad with 
othar aiaandmanta ^6^9 mltigatad apaei&Uy trith oileakas. Out 
of diffarant traatmffiskta, sawdust with eastor, mtistard and naam 
eafcas provad to ha most affactlTa* 
All tha organie amendstaata ahhanead tha amount of total 
fraa phanols, o^dlhydroxy^tnois and aminoaold oontants in 
infaotad plants as against uninooulatad and inoeulatad oontrol* 
In diffarant traatntnts d4 fUngi v v isolatad in tha 
ihisosphara of infaetad planta* 2ha fraquMciay and population 
of diffarant fungi variad In diffarant traatasnts* Fraquanajr 
of saprohie fungi by and larga laaraasad la al l tha traatasnts 
aztopt tavdusti howagari tha l^quanay of paraaitie fungi vas 
raduesd In all tha traatasnts Ineluiing tavdustt 
2, Banafiaial affaets of aoandlag tha soi l with abova 
traatnants y v also obsarrad nhan ttiay vw addad la naturally 
iafastad fiald soil* Xn all tha traataants axaapting uraa 
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th«v9 vtff more than 50 p^rcant <l«e]f««i« la Hid pppttlatiaci of 
tyl«aelil<l9* Hlgtiast v«dttQti<n o«earr«(l in miaetor* of tavdost 
viax n««ffl eako* 3her« ira» a oorraspondiag Ineraafa of aaproioio 
namatodat In all tha traatmanta axo^t aawtoat aimat aavdust 
with uraai savduvt vith oovduag and sawdust with Xaafnold* 
IfODiato saadiSngs groim in al l the ai&aQdi>iio&ts had hia^er 
amount of total fraa pb«nol8| 0»diliydrox3 l^i«noXs and amlnoaoidi 
as oomparad to oontroii Itioaglh thasa vara quantitative 
differanoas* Hara too, an ineraasa in liie f^quenear and 
peculation of saprobie fungi and a daopaasa in tha fvaquanear 
and population of palmitic fungi ooeurrad* Hii^ast raduetion 
of paraaitio fungi oeourfed In miactura of savdust vith naaia eaka* 
3« Iha application of oUeakas at t^a vat© of 1 g H par kg 
soi l aithar mixing thorn with soii or thair surfaea application 
provad to be affaotive In radueing root^knot namatoda and 
promoting plant growth} hovairari tha afficaer of tha tormt 
was much sora ^an tha lattar prasuoablr baoausa i t oontalnad 
highar amount of total tf pfaenolS| o^dlhfdroifphinols and 
asinoaeids* similarly, tha fraquanoy and postulation of 
saprobio fungi In traatmonts whara oileakas vara siatad with 
t^a soil was highar than In control or lAiaro oileakas wara 
i^pliad ovar tha surfaea of soil* Furthar, tha formar Mda 
of application provad to ba mora dalatarious to parasitic fUngi. 
Sia thraa namaticidas vis*, Furadan 30, aogor sa and 
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ThimitoOO a t the ra te of 3, 2 and 1 g per kg so i l prov«d to 
be higiay effective in r«ducing root-knot nematode, howver, 
the plant growth va» not promoted a t this rate of application 
in ei ther of the treatments and remained significantly lower 
than those treated with oilcakes. Further, plants grown in 
so i l treated with nematicides failed to induce production of 
to ta l free phenols, O^dihydroxyphenols and aminoaoids as no 
quantitative differences between plants grown in so i l treated 
with nematicides and in inoculated control were noted. 
Application of nematicides irrespect of mode of application 
reduced the frequency and population of botii saprobic and 
pa ras i t i c fungi. 
4, men axe two modes of application of oilcakes and 
nematicides were tested on growing tomato seedlings in naturally 
infested f ield s o i l , the data obtained with respect to nematode 
population, plant growth, phmolio and aminoacid contents, 
frequwicy and population of i^izosphere fungi remained almost 
the Same as s tated in 3. 
5 & 6. Seedlings raised from seeds treated with oilcakes and 
l a t e r inoculated with root-knot nematode or grown in naturally 
infested field so i l harbouring h i ^ papulation of eetoparasitio 
nematodes prevwated the development of root»knot in the former 
and the multiplication of tylenchids specially ^Ifflchort^yBflfatt* 
brassieae In tiie l a t t e r . In both «ie studies the plants 
contained h i ^ amount of to ta l free phenols, 0-dlhydroxyphenols 
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and aminoaeidi ratolting in b«tt«r plant grovth, Ihe data 
partaiaJng to 1^ « nyeonora ina also Terr ainlXar. 3ha hi^ar 
doaa had provad to }m more «ftioaelocts» Out ot diffarant 
oileakat tastad mustard and naam eakaa provad to ba mora 
affaetlYo* 
Saadlinfl ralnad froiQ aaada treatad vit^ ti«matioidaf 
vara latar iaooulatad vltii root»k&at n«aatoda or groim In 
naturally infastad fiald soUy markad raduetlon in root»lmot 
da'Talopmant In the former and raduotioa in popalatlon of 
t^l«icliid» apaelally p<^ulation of ,Mffipn^ Qi:jftynt^ ff» Igaff^kftt. 
In the latter vas ot^anred resulting In Ineraased plant growth* 
She amount of total free phtaola, a.dlhydroasyph«aol8 and 
aminoaeids did not Inoraase to the level to idhldi they vera 
incraaaed i^en treatad irlt2& oiloakes* ^plloatlon of 
nematlei<SMa as seed traatmait had an adverse effect ou fraqusnay 
and peculation of both si^robie and parasItio fungi« 
7* )Mm larval suspension of root-lEnot nematods was 
placed in petripletes aontainlng vater agar at a dlstanee of 
about 90 on froa the roots of tonato aeedllngs raised from 
seeds treated vith oilaakes or seeds treated vith n«Batiaidas 
the larvae failed to enter ^e roots, utiereas in untreated 
eontrol larval penetration nt/t observad* 
8« 2he aultura fliterates of all the fungi vis.y Ait^m^iay 
£SU&U» Mtt&^Amai U n i S m «&d I» JOSUA tested proved te 
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b* ii«a«tleld«I to th« larTM of root^kaot n«iiatod«f g» 
l^floamlt^ Hi£^»t fflortality ooottrr«d in tii9 eultur* 
fiXterato had higliar amount of total Araa phanolfi 
O d^lli^ drojcypiicKioXa and amlnoaeida aa eomparad to ramalaing 
fongi* 
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EXXanlgrf C (lB8i> t Moa tard o i l and eontroX of tha potato root 
aaXvormy gtWrffitri r9ft9fl&^«ff^» woU, ^Urthar fiaXd 
and Xaboratory aapariaanta* itllit Annl* B49lit> Ml 
859«S75« 
J^aldBaaaar* ^w. &*I« £d«aj*d«| J«}JU ]^p»t C«i4> fiaald. v*A» JaelriJi*! 
' H . J ; Janaan. B» Laar. C.lC Ha Bath, £«X.rNi#i lb 
P. Ok Parxy (397Dt Bitiaatad arop Xoaaaa dua to 
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platit p«ra»iUe n«iatod«t In thft irnit«d States, 
ttUaaifi #• JSWJMM %«oiia rub, NO» I , R«part of 
Soe* Nttoatoiogljtt CQBu&ltt«« o& orop Io«s«i| }d70. 
F«4«ipf i 4 ^ (1^€CI)i &• pMtl1»i3Liti«i Of Moiogleal emtvol 
of plant parafitio aasatodot la tropioal and aub» 
tropical aroa*, I^ Xi^ i. ,3,?UL ffig9B. ftiJ-t ^ ffttt, yifti.» J^i 
46S»463« 
aUIi D«X»p (3932} • Bffaot of timg^nut moal «i<l parathioii on 
rootjknot nomatodo laf©otl<». P l » t fi^t fiilfftri» a§» 
Qoodoy, J«& (^@3)t trftfefffftiory latljigtijp, jFffr yftrit: w l ^ g l « f and 
UUjm§msm^ loch* SoUt »o. & Mia* Agrl. Fi»h. Fooohy H«H,s ,o , | LoQdQGit 8a«a4 pp, 
Ooovamii Bt^ * & Oh Sifai«i:^  (3971>t IfDiot of olX»eako anaadod 
ooil on the growth of a^mato and root»kaot nioiatodo 
papulation, llUlkll.l'teteatlUf JSii 491*494, 
aour, A,C« & S.K, Prasad C3970)t Sffoet of organio aattart 
and laorgaale lOrtlllsort m ooil and plant ntaatodof, 
majiaft iM,MMB9X9Mf S2L 3B6.388, 
dovday 2)»Z7* (W78)t Btadiof on ooi^arativ* offloaejr of olloako* 
on control of root^knot nioiatoda, JS- tefi^plH 
Chittfood, on tomato (AWtr, ot maaiairMyoga J. 
Acfilat,, §,fl4*,t £i 6a4«#25, 
Oovda, D,ii* & K,a,H, Sat^ (]973)i Stadlot on eoiiDarativa 
affleaey of varloiia organic aaondiBanti on eontrol 
of rooVknot ncaatoda of toiaato, Myi^ yt iTt Atfk* 
iaXt^ Z* 419*489, 
OriffSn, (KO^ & W,w, waita (197Dt Attraotion of ftitriMiAaa 
iyfaUiXl and IkUiiyadU IUAI& liar raslstant and 
•ttStt^tiblo alfalfa •oadnnp, Jj Iffiilflii Si 
215 pp, 
BahiiOiti v^ A, Jr, (397S>t Stio n«natieidal affioti of varioua 
ratat of rav and ae^^oitad lavaga oludgo a* soil 
organie anffidn«iti on a root-knot naaatoda. 
i * 
Hanaad, a.F, (]970)t Hotao on tho of fat t of aont organic 
additltof on the Incidmaa of root^knot nanatoda 
in toaato, IMim / i AifL HUt Mf »7<»tld. 
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Hfuaiy A.F« & a,0, Wllklios (396Dt Ol)t«nrati<ii GO ^% tii« of 
pr«daetou« ftia|l foi* th« eontroX of ^atorodT^ tpp* 
Bassimi H« (I977>i Bf£iet of oilealc«| Sftvdust and e«rtaln 
ehvmieaX isaBtpouad* en the davtlopatnt of root-knot 
«i oggpXazit ind tomato. PJii,P. ||it»lrft Aitgftgft ^ ' l l l 
Hoald^ C*I4 (3973)1 Bffoet of the renlfona ii«Biatodo m 
vaga table yielde. fl^ g|,f«„„fiiB,tgi,t ^ 90^.904. 
Heald, C»M« & a»Wv BiuftOD (B€8)t Effeet of ore&nio and 
iaorganle nitrogen on nematode peculation on Tcirf. 
?lm% UU» <RgPte»» m 46*48, 
Hovard* H«i4 (1969) t Belvom realstant tmrletlea* In "glanl 
Mln* Agr* Fish* Food»t B.!t»S,0* IiOndon, 2^-263 pp, 
Hont, P«a,| 0.C* Siaart & C«F« fiao (3073)t Sting nematodef 
,M,X^^latem i«fi4flftttdfttS»f iDiaotUity Indaoed W 
eztraots of cotaposted mtanieipal vetmB* J^  HematoL^ 
Hnrat, B,M» & £I«A« Barges (20€7)i Xii^in and htiiole aoldai In 
A«D« Mo liaren and Q^H« Peterson (Eda^)»3oil Mo* 
iajflOSJte*. Mareel Dtfdcer InCf Hew Yoric. 2eE>-280 pp. 
Huaaalni, &.S« & A«B* aeshadri (1976)i Reiistanee in aoae ating 
heana (XUan ri|!lll1ii^ varietiea and breeding Ilnea 
to the root-knot naftatode, mUi<L9Mnn Iflg i^nUti^  
Ifldiini #ii il^f 1 Wjla f ft> i3j£-13d* 
Htttehlnaon, H»f.| J#P« Reed, H,Z, StIreUi A.A* Edward & P«H* 
Sehroeder (306Df Plwt paraaltie nenatodea of 
Hew Jeiaer* »•¥ ftifftr hrridt Km. iSlib M l » 796 pp* 
Jaaeai O^ L* (]966)t Sffeet of the eauaal XUngaa of brown root-rot 
of tonateaa on the hat«h of the potato root eelvemi 
gfHrgatyft ffitMhlMiiil vou* ^itei, gig, m^ee. 
Johnaoni 0* A L.A* Sehaal (396S)i Relation of ehlorogenie 
aeid to the aeab realstanee In potatoea* a« i ica , 
l i£l 6S7«629* 
Johnson, UK (3950)i Sffeet of the addition of organle 
amtndBants to soil on root-knot of tonatees* Z* 
Preliniaavr Report* flukX W» MutSmt iftl 10S9«:iO62. 
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J^ ^mtOQ. L.F. C3962)f Bffeot of th« addition o organle 
«iB«a<3m«iti to fh* sol i on vooUknot of tOBiatoot, 
XI* EolAtioQ of 9011 tea|>erattirO| molitiiro and pH, 
J^ ohisBqQi UFt (ld63)t XoB e^ratttre a« a faotor la tiie oontrol 
of tonato root-knot vlth oat 0trav (Abst?*,)* 
JobnaoHf I««F, (297X}t lafluaaca of oat strav and miaovaX 
fBrtUlsor soi l amffiiidmfiitt m severity of toaato 
rOQt.k&Ot» Plai^^Dls^ aaBtg^> ^ 1 3 . 2 S P U 2 9 » 
«rQima<m| h*F» (l972)t Sffset of organle mulches li^ on tHe 
Inoidenee of root*.lcnot In potted tomato planti (Abstr*) 
PtotftPitt^l^iy* SS3» 707* 
JOtinaoni L*F. (]974)i Estraetlon of oat strav* flax and aia»ndod 
sol i to dctaot suiiStaneas toxle to me roet**knot 
nosatode* |>fayWPftm93L9fflr^  ^ t 1471*1473* 
Kemar, C»l% (}076}i UtUlsatlon of neea (MMiUaudpft AluUm Juas,) and Its l]||r*prodacts» Final t^ ttfin^ mt^  VWi9f%i 
0 7 CTFBRIirni' 
Khan, A.K, C30O9)* **FlnaI teohnleaX report** • Studies on plant 
parasltle nematodes associated vim vegetable erops 
In Uttar Pradesh (From \*11,2964 to 3O«IO«1069), 
Grant Ho* F(}»Zn«>825i Project No* A7*CB»6&* Department 
of Botany^  A«H*ir*, Allgarli* 
Khani A*M« <]980}t tlhpnbllshedi "fieport All India Coordinated 
Researeh Project m nematode pest and their eontrol* 
Khan, A*M*9 A* Adhaml. Z,A. Slddl^ol & S,K* Saxena (39d6)i 
Bffeet of different oUeikes on hatching of larvae and on the developmiut of root*lcnot caused br 
HklfllifUmn. ln«o«tlta (Kofoid and ttilte) Chltvood 
194t CAt 
lijiAtifiili 
bsfc,), £i>^ > I,, $Bti ^m>t ?iint 6ftt?)l* 
SJUJMSM »ft^r m Jgni »fZIy «> >p» 
Khan, A*M, b^ {(,A« Slddli|l (396e>i Fungi papulation In tho soU 
and mi the roots of sugarcane* Indlaa U §ttgi flil» 
CJBHIM i> 176* 178* 
Khan, A*H*, H*M. Alan Ik R^ Ahnad (3974e)i Mechanism of cftitr^ 
of plant parasitic nematodes as a result of the 
application of oUcakes to the soU* Indian if» ffWgItU 
4t 93»96, 
no 
Khan, A«H., M,M, AXAU^ 2. A* Siddlql & S«K» Saxtna (3976)i 
SffieacQT of aamatiolda* and oUcakas for tha eontrol 
of phytoparasltle n«tatodas In nuraorlai of paraimiaX 
plants* gao^ )ioify ^t 78*81, 
KHan, A.H. & B»K« SAXMA (3963)t !Zha Influmea of tona plant 
raalduat on plant paraaitle neiaatodea (Abatr«)# 
tP^i% ilnWi igfflgt,i,Filiiftt,.l!iAtft»t I*<3ndanf 304 pp« 
Khani A,H»y S»K. SaaEcna & Z»A* Siddlql (397Di fioaetlon of acuta 
enalUvatad and idld ipociaa of &yfi<i»tyfji,fiqn «nd 
cucurbits to Iffl9t4f«yni toO^gRlte (Kofoid & Whit©) 
C3iitirood« Indian Phytopatfaay a^ t iQV'^ aflQ* 
Khany A,H»| Z»A. Siddiqi, H«M, AXam & 3«K« Saxana (3976}i Not* 
on tha of fact of diffarant dropping aaqu«aoat on 
p<^ul*tion Of plant paraaitle namatodat. laOilH-ii-. 
AffCJ^ fia MU, i&* 439*441» 
Khani M*w«| A*M« iOian & S«K* Sazana ( 3 9 7 d ) t I n f l u e n c e o f c a r t a l n 
o i l c a k e aaandaentai on n«aatoda and ftmgi i n t c c a t o 
f i o l d * Acta M%t. Iflfl^ftf JLl 49«54« 
Khan, M*w*| A*M» Khan & S»K» S&xana < 3974a} t Bhicoaphere lUngi 
and naisatode of eggplant aa Influenced by oilcake 
ant«Qdfflenta« ftufllan fhy^PPft^ M m 48(M84, 
Khan, M«W.| A.M, Khan & S«K» Saxena <3979)i St^preaaions of 
phytophagua namatodea and certain lUngi in the 
rhisoaphere of ckra due to oileske amendnanta. 
Khan, M«W.| H,M« Alam, iUM* Khan & @«K« Saxana (3974)s Sffaot 
of water aoluble fraetiona of oilcakes and bitter 
principal of neea on acne fungi and nematodes* 
Afl^i i9tta Ittdj^flit Si* iso^ias* 
Kimani, M*iU (I977)i Stadias on the role of Aingl from deecuposed 
oilcakes an root-knot deTelopnont on eggplant, 
H l ^ f p l i Ph,D, Ihasls^ AlJg r^ti l^liiii 
itryj Al4girt>» 
Kiimani. M«IU, M«M. idan. iUH. Khan & S*K* Sazana (3976)1 
Ce%arative efficacy of neaatieides for the control 
of parasitic nanatodas infesting certain Tcgetable 
and on crops* Attll B l^i tnaifllt a> 3d.42* 
Koch, X**V* (39SDi Methyl brooiide es a soil funigant for 
die ease, insect and veed control in tobacco and 
TegeUble seed weeds* g^w If ftlttlBif W 1*2* 
a. 
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KrUhnaBttrtbjr Rao, B*H« & K, C^ a« Sottjr (1^74} i Effect of plant 
growth •tttstanot* •» loU drtnoh on root*knot 
iifliiiatodo, tnaAan #• J,ffiit<^Lf i< 232-li54« 
Krl8tm«mu7^F Rfto» B«H« & S.K« rriOiftd (19€&> t m« ef£«et. of 
anlnoaeldf antlmotaboiltos m ^ftylflfifaWlm 3r»IX9yRt^ f 
L & 0 3940, Ina^an l« ,ait«,t aii 166*109. 
Kv^i B* (33€7) I In «*pi«it Haaatology" Iqr Jeokizis, W«IU & 
D«p« Saylor, Eeinbold PuWuhl&g Corporation, Hov Toi^, 
Mstordam ^ London* 6 p* 
Lai, B«S» & S»F. Haaood (I960)i Studies on tho biology of 
root^knot noaatodo wltb apaeial r#£^ranea to has t 
r«fi«t«a.co and fflanwing (Attitr.). AU 3;Bafll l?ffit%tffl* 
¥aWPt ii Attg<, ,3gwii flfl¥ Pflfl#» 
Lai, A^^ B,8» ladav (l&76)i Inhibitory offset of savage on 
hatohSng of eggs of. root»lmot and rfaiforn namatodes* 
Lear, B» (B59)t p l i c a t i o n of eastor pooiaca and oropplng of 
castor bean to soi l to reduce neoatode popuiaticku 
Lindeman, B,Qw (3970)i Plant residue deooapoeition products 
and their efl)iot on host roots oiid f^gi pathogenic 
to roots, riMrlffPfttelfflcrt SSI* 3d*22. 
Linl^rd, H.£i» A ^.H. Oliveira (30d7)t Stiaulated activitsr of 
natural enemies of neaiatodes* Saianeey Q§^ I23»12ft* 
Linford, M,B» & J«M« OliTCira (B38)t Potential agents of 
biolcgieal control of plant parasitic neaatodes* 
fUrteittiglygf m H PP« 
Linford, M,B. ft F« Y»9 (1938)t Boot^ lcnot Injury restricted by 
a ncMtode trapping Itogus. Fter1fffPftiaftiQl9g|'t £8.1 14.1«» 
Linford, M.B,, F* XSp A J.H. Oliveira (1938}t Heduotion of soil 
populations of the root-knot neoatode during 
deeoiqjeeition of organic matter. ggU HU9 i&P 
1S7«140. 
Linford, M.B, & jr.M. OliYcira (]jMO)i Rotyl«nehuliy gat^iforais 
Nov. gen*, n. sp. a nwatode parasit* ;0f roots. fj9^ fliaatetti S^, tfgffH,, II 35«42. 
Ludvig, lUA* (3960)1 Tojcins. In pa.g|lt-Pijti^lggy.4a iflygnfllt 
treatise. (Bds. J.Q. Horsfall ft A.S. oiamd), 
Aeadenie Press, New Ylatk and London. 
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ehaaget in tomato «ad ag^Iant grown in tol l waondtd 
with oilottkot and laoeulatad vim vmiif^m nasiatodOi 
SI PP* 1?U'.|W' 
l^aXck, lUBb & J*B» Qartnor <3976)t Bardvood b»xk at a soil 
amendment for aii^pr^taion of plant parasitle 
n«aatod«», Ul^tJ^'MU* JflL» 33-3S. 
Mamman, K. ?• (1972} i Kff«et of soioa plants on root^lsnot 
nainatode inf»statian on Bliindl* f^g|fl. Raagaret^  
l^SlMmlfkf i l l 164.X65* 
l^ ankaui R» (3062)t She effeot of socie organio additivas upon 
a Boil noinatode population and aisoeiatad natural 
enl«ialei, H^atologlca, 7i 65*73* 
IlankaUi lU C 3063) i Eff«et of organle amendiseats on neiaatods 
populations, l!lMr ,^al>ffl9gy:» sat 881i.ad2* 
!4ani£att, B* (3063) t Baduotioa of root«knot disoasa vit2i organio 
amandmanti nndor samlfiold eandltians, P3,ai^ t P^> 
gSsJXM Ml dlfi-31»« 
Mankauy a* & iU «^ Hintoar (3962)t Boductioa of soi l population 
Of the citrus nematodo by the addition of organle 
materials. fl^% |^ 4p, afptftt t&l 375.^8, 
Mankau, fi, & 3, Das (3999) • She influmee of dhltln amenetoents 
on iploidogy»t inpoffilta. j^ ^ti^ lfOli,^  X^ IS. 
Hankau, B, & S, Das C3974)s EfDiet of organle materials on 
nematode blonomies in eltrus and root*knot nematode 
infested soU. taaign #i JtWalffLf i l X»*161. 
Mathur, V.IC. & S.K. Frssad (3973)i Control of iJUltoiali lU 
SEOm. sssoalated vith paddr. tedlia #• fftftlialM ^i 
HlUer. CE. (1965)1 "Soil f^rtilityl John WUley & Sons, Zne. 
New Xei^ } Ch^ Bian A Hall, LoadOQi 42d ppj. 
HUler, P.M. (3976)t Bfldet of some nitrogenous materials and 
vetting agents on surirlYal in soil of leslan« stylet 
and lanee nematodes. P]tlYl?»aft?lfgy» fi&t 798-800. 
Miller. P*M. (3978)1 Organle soil addlUres, mulshes and 
nwiatieldes inerease erop yield end deerease popul*. 
tion of lyifaflfafrtimiiw MiiM^ fv9t» kmu Pfen^ putt* 
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MUl«r, P*n*f D«c. Bmm & s* BieU (I973)i Eft«et of 
indm trial B3r««].lal rtfUOa^f wood fX^w va*tei| 
and tbltiik Oft plant patasltlo nooatodot and aona 
• oil bora di»oaa«i« Fl«Bl Wt.nlop^gi.! SI* 
438»448« 
tauor, P«^ ^ 0^ s« !i!R9rlor (ss>70>t H«Biati«iA emtrol of 
MiUori P«M,, S.8» !l^lor at tf»E» Wihxhola C^ea>t Bfliot of 
oaUialoaie ooil mmdmm^ and DertUlaora on 
MiUor, P«M*, J«!«» Me Xntsrro <1076}i Aetlvatod obarooal 
[*tia«>o#lA inhibiti an try of f^ ,mteImtiHim amflg«!# and t^ax^ om in to tcana to and tobaoeo roots* 
M 8JI 097«S98» fMRfrfT? '^ 
MUlori P«M, & Ii,V. Edginton (306S)t Bffaot of papar and 
tawduat aioendEients on laaadov nematodaa and tubsaquant 
yfgtioillltm vUt of totaatofli* flap,t Dia, ]^ ^%>.y4^ i 
74®»747« 
MUlari ?»n* & 3, wihitialm (^66)i Zniraalan of roota by 
^^^ypdTA ^t^eop aradnoad by oallidQaio aaandoanta 
or fartUlaara In aoU, ghy^fttfa9lffgy» &Si 890 pp. 
iOahrai S«D» & S«K.* Praaad Cl973)i Sfftct of vatar axtraott of 
oUaaad oakaa on Iha aaaond ataga larvaa of 
Htltmnyat teffttti^tr at diffarant eonoflntrationa 
and aayoanra tlBiia» Indian JTa ttllffM Ml 104-3O«» 
Mishra, ti.D* 4k S*K. Praaad (]974)t EflHet of a oi l aiaandDanta 
an naMtoda and er^ fialdt Z« OUaaad oakaa, organle 
Battar« Inerfanla fUrtlllaara and grovth ragolatova 
on naaatodaa aaaoalatad vit i «liaat and ^air raaldsal 
afiaet on ntang* IMlm fi IfWllfflM ^ V19* 
atatehall, B*ii.« D.B* Hooton & F«s. Claxlc (3941}i Soil baetarlo. 
lofleal atadlaa on tba eantrol of phvaatotolAiMi 
root»rot of ootton* I , KUJM Biffai 
Moor, EftU (39IX»t £^OKa problaa and pregraaa in tha braading 
and ialaatian of planta for nanatoda raaiatanaa* 
In *1i^ ffatQiofv«« (8di« Jr.V* Safsar & w*B. Jinkina) 
Univl liorlli ^arollAa Fraaa, Chapal HlUt 49««409« 
Mooroi H. & ]^B, SUin (]984)t Modifiad ninhydrin raagwt far 
tba apaatraphotonatria datanilaation of aalnoaaida* 
4» WL9U QlkmPt IM 904.913. 
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«N«tteh«r, G* (3^4) I Uk« of p«anut for bioiogieal eoatrol for 
Complin RaaaiMi^ afl b»tt!ia— d«l Aoadaaiaid Agf lc t t l t i iy 
dt limifitf ^ 1338»1339» 
Nolltn, H«KU (3964)1 3h« offtet of orofi rotation and organie 
oanuro against ^•%roda» g9»ttgfattayA> WoU« (Abstr«) 
Maaato^ f-oyfea^  jQj 73* 
#008 t«Q!»rliik| ^ <20M)i Omtr do botokonis van vlrijloirondo 
vortoXaeltjes In iandontallaoav, Yortt. p y ziakt, 
PltR»^ Wftgffl^ gfilfU So* 18i | 396.se3« 
Ooot«abrlQk» H, (39€0t Population djmaiBiet in rolation to 
oragpping. nannrlng and aoiX disinfeetioa« 
In "H»natoIogy«» <«di« J»lt* Saasor & %n* Jonkani). 
t%iiv« Horth Carolina PfoaSt Gh^mk HiUi 439»442. 
Oostanbriiik, t^^ K« KulparS ^•J«a*Ja60l) (3956)* in intar^ 
prcitatioi of aoDio erop^rotatim eaparianooa baaad on 
nmatode survaya and poptiiation atadia9» 
Otaifa, 3»A«9 B«H. £iglni&H«J^ AMaXaid (3964)i Bgjrptitsi 
organie mannras favours natural onesaias of neoatodea,* 
Um% m* flfutrtf i&i 394 pp. 
Papviaaa, G.C. ^ C*a, Oavay ( ^ ^ ) t AeUidty of ay&gftJfeaOa 
in aoU as affactad Igr Cfife. PHyt^ ft1i^ <|l<Mg» SSU^ 
5xe.622. 
•PazfclnsoB, D* (i957)i Hav aatfood for tSia euaXitatiTa and 
Jamtitativa atady of ftogi in me riiisaaphara* a WPKBAMOI m :M tSMJmmSSStiBmmMlmmjKKuUJKCmJw f X l ^ 
PataX, fi*H» & H«T, Oasai (396«)t A poasiiiXa bioiogieal eontroX 
?£ . ' '^^^®^ naaatoda* f l i a t ftlfi B«tarn dl&t 197«>16B« 
PatridCi Z«At 4b li»w« Koeb (B58)t Inhibition of raipiratioB| 
gamination cad grontb by aabatsnaas arising during 
tha daaMtpositicn of aartain plant rasiduas in Ilia 
• e U . gnu ^M aglif m d23pM7. 
Patriot Z«A,, a.M, S«yrad:H«J, 3hoxpa (]9€6)i N«BatoaidaX 
aubstanoas salaotiTa for plant paraiitia namatodas 
ia axtraets of daaoaposing riga* PHylWBt1togltiy» i&i 
70a-704» 
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Patriet 2«A« & X«A« tooMtom (3965)t Pltnt r«»i4tt«t tad 
OFganle «m«fndn«iti in r«I«Ucxi to blologleal eontroX, 
In KV.mkw * W.C. anydty (Ea»») ^'*aM|ftiy^f f ftU 
P«aeb«y, J«E* (307O)t ChMtleal eontroU In f la^t Hfa^tolofl^ " (Kd. J*F, Sonttity) Technical tiallatin Ho« 7» Mln, 
Agn Flah* Food H«M«S*0« hmomt I23a«8l>7» 
PUlal, S«II, & t^ v« OMai (3976)1 "EpUi^ai* eaico oa the ecntrol 
14*27. 
Pltdiort B«s» (^63)t Holt of plant paraiitie nwsatodat la 
POtfoUi !I«X, (396311 She role of plant pa?atltiQ nematodat 
in lunpit difteaisei* Phytepataoiogyy ^ t S9-35* 
PovelXi H«t* (3d73)t Interaeticma betwaen neoatodet and fungi 
in diseaie ^splexm* B^R*, fityi.JfHytff»a1l>«» a» 25S-274. 
Pranadf S*K, a^  J«H« tfel3»ter (3967)1 Sie eflHet of aainoael^ 
antiisetaboXitea on 4 neaatoda •pteiai and thair Koat 
Pratadf @*K» ^ I«S« Bao (3073)i Oieaotliamiy of the riee plants 
againat the infestation tgr the stent neaatoda 
(WMiftftiftyaihw *p>)« Infla^ m j[> BMHtgLi at so pp, 
Prasadf S*K, & ; ,s* Bao (]977)t Aainoaeids an ^leaotherapetttants 
against the riee root»knot nematode*JliiSiASlzaft 
Hao, ;d.H.K« A a«K. Prasad (3»6i)t Sffset of water extraet of 
•Ueakes on aatiri^Aiiiiia i^mtLtrnmiM liiaferd A 
Olltelrai "KUA. l a j i y i j . iTilmt Si* 88<»91» 
Baddy. P.P. ft iC.a.H. Setty (3976)i Control of plant parasitie 
neaatodes in cotton ihitosphero* caw: a«a.^ ^ 
46-47. 
Renninger. 0,, j . coffiy ft B. Sokoloff (3]l8e)i Sffeet of 
hydrogeaated tlsh oil on oitxus tiee destroying 
nonatodes. Ptlttl UU» ^mtt»$ ilM 30S7.3O6S. 
Roy, A.K. (3979) i Control of root-knot of Jute vi«i deeaffsi^* 
nated tea ira»«e md water hyaeintii M^i^mt^/azt 
a66%36S. ^JL 
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AIH, mm (397l}t Sou biota •» laflamccd W 
l^»plieatlcn of pl«nt rt«ldu«t (A»tr*)» Proal II, 
tolt §yaPi Fit Fitftt I^OT i?gU^Lf S7 J«rw3F#b. 3371. 
9« pp. 
8«7r«f B*M» (397Dt Biotle iii£Lii«i««i la soi l «avir<3iiBiflatt 
&JlE«nii«iif W.F* Hai & IWiU Bliod«}, MadcolQ PretSf 
19«v Yoxjc & l»<3cidaii^  ^5«£S6 pp« 
Sarre, B.M«| ¥,iU Babi«bt& ^.H. tfalkar (3973}t Bffiiot of 
•awaga aladgas a9 soil organia amaQdments <n ttta 
ineidanoa of root-kuot (Abatr.)* In toltmiUPaii 
•Scha^^t, H* <BS9)i la " | lp>IJ i« |MW" W ^ankitia| w,a* & 
D,F« l^lQ?* Balahoid PubXlahlag Coxporatxo&i 
Umi XoxKy ^tastardas St Xtoadoa* 6 p« 
•Staffer, FJa«K* Eo«h & J*H« Viasar C3962)t Dia nurtaalanaahai* 
dsagan vm Bragroatia attrvulA (Sobrad)* Heaa imd 
ihr Eiafluia aaf imrtKaI*lEnotaii»Namatodaii* 
Satt^i k.9«&,, E» KritHnappa. & K«a.K« Prasad <3977)i Bffaet 
of Dli»pli«ayl alaniAa on root»lmot naaiatoda, 
Ml Meoft^iU (Kofoid a hhiUi 3919) Ghitwood ]949 
oa fe<»*ta> glurg»t,Riff>> £i 135.33e* 
Shaziaa. A«H«, y,S» ^azna ft B«S» Sin|^ (397Di Oiieakat and 
aavdnst aantroi ?aot»knot» XlfVi^ im f^gh Harchi 397!• 
Sbukla, V«H. & 0. Svamp C397l}t Stadia* m root-knot of 
vagatablas, VI Bfftat of ~ ' 
OB JSllJtMtCDSUI |i^ fflfffff^ ^^  
Siddiqif &A., A.M. Khan ft •)(•»• Khan (3»76}i Control of 
firifnri^oyh'rn^aa iMpaaaittaa Iqr lha appiiaatiOB 
oua*icao« iMtiin it gmJal^t iit 145.149* 
t l s. I fft t f Sal^yatimi yoifaii fiitarata 
Sikora, B.A.I a,S* Sin^ ft K» Sitaranaiah (3973)i Control of 
root*knot through organia and inorgania to i l anand-
n«iti« Bffaet of riaa hoak and augareana bagaaaa, 
Sini^i B, (19«9}t Obtarvationa an tha affaat of organia to i l 
anandaants and fbrti l i ian on inaidanaa of rooVknot 
and rlold of olcra In nanatodt Infaittd aoil* (Abatr«)« 
yjrffit All Indti WtiaWt ^TMH ffw gtlhit f& pp« 
117 
Slng^, fi, & B. Chovdhary (2973)i &• ehcnieal eli«raet«7lstie» 
of tonato 0ijXtlv«f« Mtlstant to rooUtoot nonatodoty 
Sin^i £US« (:i^ €4>t Orgmie mattor «nd biologica], eontrol of 
1963*641 S8»64« 
Sln^, B,3« (3S»66)i Coatroi Of ipoot*kAOt of toaato vitfo organle 
aoU am«i<liaeiit», i:»,ft>.gii g l i a l Fy9k B^UM Jtai 
3d«a7* 
Sin^ii, B,S, & t^Ht Paiid«^ <39^>i Stikaiatioa of £2jSiJfiia^  
iaat0rial»» imUXi i^ i te*. Jglt9airtit ^* 146* 147* 
Singhy lUS, & s* SiliftjiaaiaJi (}066)t Ineldiaeo of root^knot 
of cfera ma tQBiato«i i s olioako amendod soil* 
rifial,.,Wi„ ,M«tr«,f S(2^  668*672» 
Sln^^ B«S» & K. Sitavaaaiah (|067>i Bff^st of deoojB o^aixig 
gf«oa leav«S| aatfdnat aad u a^a oi the lacidiiiot of 
root-toot of Qkra and toajaftOt f^iaiiffn ffayt^ f^ttHitlEb* 
349«d56« 
Sia^9 B*S, & K« Sitaramalali CB69>f COntvol of root-knot 
throng orgaaie and iaorgaiile astaadDontt of aoil* 
Z. Effaet of oUeakas aad savdiiAt (Abttr*)* £22S# 
SInglii B«3, & K« Sitarasaiali (2970)t Con^oi of plant pavailtlo 
'^•^•SS** *^^ orgaaia »oU ajaattdJB«nto# t»A»a»§tf Jlfii 
a87«'a97« 
Singh, R.8. « &• Sitaranalah (]973va)t Camtrol of root»!eliot 
through organio and laovganlo am«iidm«iti of soi l •» 
SfjDiat of oUeakaa and tavdaat. laa^ilB i» ftfg?lt PI* 
Singh, H«S» db IC« Sitanuiaiah (]B»73Lh)t CoatroX of rooi^ lcnot 
through organio and inorganie anmimmtt of •oi l i 
Sffaet of aawdnat and inergania nitrogan* ii&iMJU, 
ffflif^I^ It 80«84« 
Singh, lUS. & K* Sitaraaaiah (3973}t Cantroi of plant parasitia 
nanatodas with organia amandnanH of tha soil* 7inal 
Ta<^ * Eapt* PZr»480 Sahono Projaat Ko* A7*CIWt83* 
Grant No. fa.In»3e>9» Rai« Boil Jro^  6, Bs ,^ Sta, 4k 
CoUaga of Agr* f %B» Pant IMifw Agr* A Iaoh«, 
Pantnagar, India, aB9 pp» 
Ho 
Sit&ranftiah. K«. « B.S* Slash (3974}t m« pwi iU* •f l ioti A 
ffi< l^flffgyat JiaiBJji^®^ Plifaol^ ©QBp<wn4i p70<])i9»a 
in mim4mA to i l CAbttr*}* fn T l^ffWltlai Sf 3d&» 
Slttrwaiahi &•« 4b R«S* SlagH (]978)t aoI« of fhkttjr mdidi In 
margoia «alc« applied as to i l aonndnaiita in ttm 
e<xitroi of iiffiatodt* Inrtligj.,,!, ,Agg;^ to„M§fl4.it M* 
Sonlbay^ jr«F« (B70i 2*a]»or&tQyar aathoa* for voxic vlth plant 
an4 soil a«isatoda9* li^ fet,, ,„flB3iiU Rff»,„,i8 i^ falt AilTt ,.^ 1^ ,11, 
Sout^ ajTi J«F* & a«a« Swattal (3964)t Potato root aaXvomt* 
tei..i«y> fIff toe MiAOaaa, 12 yp» 
Srivaatavat A*S«. B,C* Paadosr & B« Bam (307Dt ^plieatloa of 
orgaaio aiasnd@eQt3 for tlia control of roct^kaot 
aoBiatodOy JBi^ ^afffflHi ianRAfift (£r«ub}* JbftMtl.it „^ c^ , 
•St«aar4lagf S* (l064)i Ba l4ix«9>*iAitt«afilter isathodo oa 
r rijbawaaglijka ao^oparaaitaire namatodKni uit 
wortals t« iraraamatwu jftlfflft. J!r4f 1 PHIHl^InK 
Sttbraaajaiaxiy C*Y« (id64)t Prefato^ obaarmtiaaa on boat 
>ara»lt» raXationthlp en plant "~ ' " 
'toyl^ fttfae gfffit M i l ; £i ^X7 
paraalta r ti t l  e  l t diaaaaet* IJnfl^ jiB 
Tar Jan, iUC* (]977)i 3ha uta of natilolpal aolld iraata coiqpoet 
to aauatoda • lafaitad oitrua* If,iaa1tac9n t^ Zi 
44»4d« 
laylort A»Ii» (3967) i Introtaattafi to raaaarah on slant 
naaatology* Food 4k Agrioulttira Organisatloa of 
IhkXUd fiationa, aona* 
Tonarlini A»H« & G, C* Smart (39i9) i Sha Influmea of organla 
aoil aB«a«i«ntf m awatodat and othar soil organisma, 
Tottiaoaai ^.A,. iUfi* walahold, R«&, Liadaman & 2«A* Patrick (39w)i Hatora of phytotoxia aubatanaoi pro<ttisad 
darSag plant ratidua daaoapoaitloa la aoil. 
P^ytaff^^ala«ry ^ttlt 41..4S. 
Touaaoiia, 7*A»| SLA* Patriak 4t tf*C« Sardar Ci9«8}i Zafla«iea 
of aro|>r«iid«a iiaoapaiitiOA prodoeta an tha gamina. tioB of fiia^yto iflUKiyl f« ptoiilSLl alilMirdoapera* m. 
1 1 'J 
Tritntf H.J. (3930)1 On th« bimml^ 9t flitffgfdgra f d>ig&m 
m potatoifi with sp^ei*! r^lirtfiee to th« influtnoe 
or mistATdl oa tb« •9ci^« of Xarva* Aroa the e}«tt« 
f> H l^alntfa^y Of 19*48* 
arrlv«di| P,C*, A. ai«taagar& B» Tiagl (3978)t Control of 
root»toot naaatoas on Ca^i^eia^ MBSSSk W aoplioatim 
of oUeakef* lQii3ML£MWMm»t Sit 73-76; 
Van m4»lf 0»i% (3966)1 iimliioaQidt and plant dlsoaiot* 
/ te i a^Yi PhYt^aamtf i» d49«368* 
Von Btzloimi t^A* & A.B« Sashadri (3970)i Sena Istportant 
nfltaatoda proMeni In India, iQIfa Int. Samatol. Symp^  
?an Bovkum, J»iu & M».Hoa9tsu <3S79)i PraetlQal eiffpaots of tha 
chemicaX control of n s^tatodea in soi l . In "Soil 
,** CEdt« Mulder* !>«)# Slaavier Solan tif le 
Publlining CQopanyy iSjoatardam* 
Vandar l<ai |^ P»A« (3966)i Sha influenoe of orgonio Qtannring 
on tha davelopmant of tlie potato root aalvon&i 
Vazsa, M»K» (l»78)i Besiatanea in tomato oultivaxa to 
Iiaf4fl9gyat to6988iita» l i ^i PP« 
Vlk, F, (3972)1 Effaot of orgaaie mannratt on namatoda 
p<^ ulaU<%i« pltfit damga amd yiald» M a l t a ACTft* 
Wagari ?.A. (3945)i ComaMte and disaaaia. Frfffli tol\li .ff^ RI^  
i f Agy*. J i i i aabi Jtff9fl*t JUt 85*90, 
Walkar, J*X» (39«r)t liffHet of ammia m fsa,^lm±W RWdt^ aaf (Atottr.). FfaYteBattffiiffgrt SOL^ 3 ^ PP* 
UHlkarf J« 7« (3969) t Py^^lfftithiia paBftjfaCiQi. populationa a» 
ittfla«nead ^ aiaraorganlaat and aoil aaandtofnti, 
f. ^aniitol.y J^  8«)«8M. 
Wallcar« .r.T. & CiH* Spaeht (39«7)t Survival of lasion namatoda 
la soi l anandad vith organia rasiduas (Abttr*),, 
PtertffBattflWYf S2> ^^ PP* 
IcO 
aetlvitgr agalAtt fyatylMirfttia pmitlffimff tqr atteboXitts 
Walker. J«3f«, C»H*.Sp«dit& S« Havroainean (196?)i BAduetian 
or X«ii<s:i n^at9(l«8 in SQfbean mml snd soil oisaidid 
•on* giant SJHa Riplftt &ii io2Vioa«* 
WaXIaoe, H.E, <3063>i '*m%,M^lm .fgilClAtal £«Eft^ J>^k,,Mfiml9dltf,"* 
Aiaoldf Loadosit M3«e^ pp» 
Mjlt«li0adt A»a», »•*?. n t « , jr.S* Fr«»oir & E,M, Fy«noh (3973)t 
CQotroX Of potato oyat neraatode, i^tljMMam XiSUSlMm* 
a.^ ., Ill tSiroe soXla by aimll ara<»atofaIdliarb, 
Dtapond 1410 op ileaaeuro «^pXi«d to ttie soil at 
pXantlag time* jtei^ ln la?p,li, a^ <y3^ ,f Z^t X33»XX8* 
WOXti. S*S« & At^ l. Ovixman C3962)f Effoct of amtooaeids 
a&timetaboXites vipm neiaatodfl» and tometces^ 
Pport. P l a . S t . Hoyt, S o o . . ^iji I66. t70* 
Xtthara. X« (1971)1 Effoot of soIX i^pXieation of choppad pXant 
aatariaX of CptaXftglft or marigoXd cm tht M g W g y a 
faagXa p<»uXatXqii> ^ ^ t JltBli.^ftfti P^M^ JMUMk Ho, (1^71) I 62 pp. 
«Zlii9T*aipm, S«V« (31379} t Soaa defiuiQa oaelia&iSB in pXants 
inf^etad vilb naaatodas and their dap«nd«nioa vpoa 
growtot aonditiao. g^ya^ y Qal^ * HintoXf^i< |^»l^ol 
•ZiaoT^OTa, S«?»| N.A* Koataru3c«i £.s« irorXyglna & ShiiMna, 
L* ?^  (3B73} t !Qia roXa of minaraX fartiXizar* in tha 
rasistanao of pXants to nainatoda infaetian* 
Xrudjr OaX'iiintoXogiehaakei i;«al>oratorii (Hanatody i 
akantotsafaXy oarfoXoglya Sistaomatlka akoXoglya 
1 fJgiXotgiva^ mji «?«iB, 
A 
S2 
« Bafarane^ not aonsultad in orifinal* 
I 
9 
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Afipmidix XII* Efl^et Qt f ive oileidk^ and t&ree ti«isyitiei^s act root and shoot 
l«egtli. tr^h and dry ifsoight of tomato etr« ilarglobe inoetxXatod 
v i l h 3D00 i. IX lanmo of MaX9|d9ffiraft iRSffSllrtat ^^ M^^  oiloj^os 
and naMitloldoa vora mixad in aolJL or appliad over tiia surfaea 
of so i l* 
£raatBi«ats 
l o o t Shoot Total I r o i Shoot fota l Boo •t Shoot Total 
































4 8 . 1 
























4 7 . 1 
36.4 





















4 , 2 
6 . 1 



















th laat 106 
11.2 


















2f . 4 
46.3 
3 9 . 1 
66.6 











4 . 3 
4 .6 







^ . 4 
a}*3 
4 ^ . 4 







^ . 1 
30.9 














3 . 1 
5 .2 
5.8 
7 . 2 
4 .0 
4 . 6 
3 .4 
4 . 2 
4 . 1 
6 . 1 
4 . 3 
6.7 
7 . 1 
9.0 
5 . 2 
6.0 
4 .7 
5 . 6 
5 . 2 
L.S.I>. ( a t 6% laval ) 
L.S .9 . ( a t IS la iwl ) 
1»5295 











0 . 3 ^ 2 
0 . 6 ^ 1 
0.6S90 
0.8891 
Badti valoa Is a mean of t^rao r9pXi<mt»s of flva plantt aadi^ 
Appendix IT* Sff«et of flrrm oiXetkv* and t2ir«« a«matieid^ on root «id shoot 
length, Ar«sh iffid dZ7 imis^t of t^aato «•« HarglolMi In aatorftlljF 
l&f«»t«d timXA 'Oil idicn oi leak^ and ntaatleidas \tmp9 mix«d ia 
s o i l or oppllod OT67 ^ e scirfftoo of soUU 
frofttsoats 
Boot oot TotaJL loot 
Infill.wlririlt it) « 
f% Shoot Total. loot Sh^t Total 
Control CantoelaTod soi l ) 

















3 4 , 1 
S 4 . 4 
5 7 . 6 
55*3 
4 1 . 8 
6 0 . 4 
3 7 . 8 
3 5 . 2 
3 & 3 
6 9 . 4 
sa.8 
8 0 . 1 
8 3 . 8 
8 4 . 3 
6 6 . 1 
7 6 . 0 
5 7 . 1 
5 3 . 9 
4 6 . 7 
9 . 3 
4 . 1 
8 . 4 
9*1 
9 . 4 
7 . 8 
8 . 5 
6 .4 
^ 0 
4 . 4 
1 5 . 6 
33 .2 
36 .9 
3 7 . 5 
39 .7 
21 .6 
3 4 . 4 
1)U9 
S)*3 




4 6 . 6 
4 9 . 1 
2 9 . 4 
4 2 . 9 
38*3 
1 6 . 3 
32 .8 
1.2 
3 . 1 
1.7 
3*9 
2 . 1 
1.4 
1.5 
0 . 9 
0 . 7 
0 .7 
3 . 8 
2 . 9 
7 . 0 
7 . 1 
7 . 4 
4 . 4 
5 . 8 
3 . 1 
3 . 0 
2 .7 
5 . 0 
4 . 0 
8 . 7 
9 . 0 
9 . 5 
5 . 8 
7 . 3 
4 . 0 
3 .7 
3 . 4 
&.S.D. C 
L.S.D* ( at 5^ lavol ) at 3JI loval } 1.8763 2.4622 
3.3771 
4.3712 













Control (antoelaTOd soi l ) 










2 0 , 4 
2 3 . 2 
2 3 . 9 
38.9 
2 2 . 5 
35.7 
X?.8 
9 . 3 
3 1 . 5 
3 0 . 8 
4 4 . 6 
4 7 . 2 
4 8 . 7 
3 8 . 4 
4 0 . 0 




4 5 . 4 
65 .0 
0 7 . 4 
6 9 . 6 
57*3 
6 2 . 5 
4 2 . 1 
4 6 . 3 
2 ( . 6 
4 , 1 
3 . 1 
5 . 0 
5 . 2 
5 . 3 
4 .7 
4 . 9 
2 . 6 
3 . 2 




2 3 . 4 
23*5 
21 .5 
^ . 4 
9 . 6 
33 .5 




3 3 . 6 
33 ,8 
^ » 2 
3 2 . 3 
12 .2 
1 ^ 7 
5 . 9 
1 . 1 




1 . 1 
1.7 
0 . 7 
1.0 
0 . 5 
3 . 3 
2 . 9 
5 . 3 
5 . 9 
6 .0 
3 .7 




4 . 4 
3 . 7 
7 . 0 
7 . 5 
7 . 8 
4 . 8 
6 .5 
2 . 4 
3 . 5 
2 . 2 
It . 8 . 0 . ( 
• S.D. ( at 5^ level ) at 1% levsl ) 1.0746 2.81;^ 4.2^61 0.3270 0.6012 0.5216 0 . ^ ? 1 0.4350 0.6851 2.^75 3.6911 5.S750 0.4341 0.6687 0.6905 0.5051 0.5461 0.9570 
Sa<h value i s a aean of three replioatss of five plaaU eaoh. 
i^p^ndiz 7« Shoving the root and shoot teiifth. tt^ah and 6rf weif^t of tosato 
«•• Harglobe I^«EI soodXing? vaised trtm s««d9 traatad with flva 














US .D. < at S% latwl ) 















0 . 1 
0 . 2 
0 . 1 
0 . 2 
0 . 1 











































^ . 7 
X. vf 4 3 
1 . 8 4 ^ 
totiH 
3 4 . 1 



























3 . 1 
3.7 
3 .4 




3 . 2 
2*1 
3,0 
3 . 3 
4 .0 




^ o o t 
12.4 
12.1 



























2 ) . 3 
22.7 
12 .1 
j s . 9 
33.0 
































nr^ Tiarrj Shoot 
3 .3 
3.3 








4 . 6 










i » t a 











5 . 1 
7 . 1 








Saeh valua i s a maan of 19i7aa r^llea^tas of flira plants e a ^ . 
LI 
App«ndiz VI* Shoving the root and shoot leog^. tresh and dij vo i^t of tomato 
OT* Margiobe vhen soedXings x^lsed ft<m so«d9 tra&tod vlth flvo 
oileakaa and throe nematioi4es were gronn In natii7aXl7 infested 
field soi l . 
t^eata^mts 
CoAtroI (aatoelaved s o i l ) 
Control ( f i e ld s o i l ) 











L.S.0. ( at 5% l e r e l ) 
L»S*i>« ( at 1^ l eve l ) 
Dose 
in 

























































































































































































4 . 6 
6*3 
3 . 6 

























5 . 1 
5 .6 






Saeh TaHnm i s a wsso^ of tliree replieates of five plants eacli« 
ro 
